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        This the sis c o lla te s a  re se a rc h pro g ra mme  o f p ub lishe d  p a pe rs 
c o mple te d  b y the  c a nd id a te  d uring  the  re g istra tio n pe rio d  o f stud y, tha t a re  
re le va nt to  va rio us a spe c ts o f fe e d ing , e a ting  a nd  d rinking  d iffic ultie s 
(re fe rre d  to  a s d ysp ha g ia ) within a  pa e d ia tric  p o p ula tio n fro m a  spe e c h a nd  
la ng ua g e  the ra p y (SLT) p e rsp e c tive . 
          Ve ry fe w stud ie s e xa mine  c urre nt SLT p ra c tic e  with this p o p ula tio n.  In 
the  a b se nc e  o f re se a rc h spe c ific  to  the  ne e d s o f c hildre n with c o ng e nita l 
d iso rd e rs, the re  a re  a pp ro a c he s b e ing  use d  b y SLTs witho ut a  full ra tio na le  fo r 
the ir use  a nd  the re  is pe rsiste nc e  in using  the ra p y a pp ro a c he s tha t mig ht no t 
b e  b e ne fic ia l fo r a  c hild  (Ha rd ing  & Co c ke rill, 2014). Ke y the me s p re se nt 
thro ug ho ut this wo rk inc lud e  unde rsta nd ing  the  ne uro lo g ic a l a nd  
p hysio lo g ic a l und e rp inning s to  a n a p pro a c h; b e ing  c le a r a b o ut a  the ra p y 
ra tio na le ; c re a ting  the ra p y me tho d s tha t c o nside r the  c a pa c ity o f c hild re n 
who  a re  ne uro lo g ic a lly a nd  le a rning  d isa b le d  a nd  the ir c a re g ive rs a nd  
inte g ra ting  c o mmunic a tio n mo re  c le a rly into  the  ma na g e me nt o f dysp ha g ia . 
         The  stud ie s p re se nte d  inc lud e :  i) sma ll c a se  stud ie s d e sc rib ing  
o b se rva tio ns a nd  a na lysis o f c o mmunic a tio n d uring  typ ic a l me a ltime s; 
c o lla b o ra tive  the ra p y p ro g ra mme s spe c ifying  stra te g ie s a nd  se ssio ns fo r use  
o f Alte rna tive  a nd  Aug me nta tive  c o mmunic a tio n (AAC ); e va lua tio n o f a  
the ra p y p ro g ra mme  to  re d uc e  a ve rsio n to  tub e  fe e d ing ;  ii) d a ta  o n use  o f a  
stra w to  e va lua te  a nd  re c o rd  c ha ng e s o ve r a g e  a nd  g e nd e r;  iii)e va lua tio n 
o f a n SLT inte rve ntio n to  tra in sta ff within a  spe c ia l sc ho o l ; iv)a  p ilo t stud y a nd  
RCT  inve stig a ting  the  use  o f no n-nutritive  suc king  (NNS) to  we a n p re ma ture  
infa nts o ff tub e  fe e d ing  o nto  full o ra l fe e d ing , a nd   iv) c a se  re p o rts o n use  o f 
NNS with infa nts with c o ng e nita l d iso rd e rs a nd  the  re la tio nship  b e twe e n 
fe e d ing  d iffic ultie s a nd  sp e e c h d e ve lo p me nt. The  stud ie s pre se nte d  
c o ntrib ute  to  the  e vide nc e  b a se  fo r SLT in a  numb e r o f wa ys inc lud ing  
d e sc rib ing  a nd  e va lua ting  c urre nt p ra c tic e  a nd  te c hniq ue s thro ug h c a se  
stud ie s a nd  me a suring  the  e ffe c tive ne ss o f a  SLT p ro to c o l thro ug h a n RCT. The  
c a se  stud ie s hig hlig ht: the  imp o rta nc e  o f c he c king  the  kno wle d g e , skills a nd  
tra ining  o f sig nific a nt o the rs in d e live ring  the ra p y inte rve ntio ns, the  
imp o rta nc e  o f wo rking  c o lla b o ra tive ly, sp e c ifying  c o mp o ne nts o f the ra p y 
p ro g ra mme s a nd  time  ne e de d  to  imple me nt the m, a nd  the  imp o rta nc e  o f 
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c o mmunic a tio n in its b ro a d e st se nse  within a  me a l time  c o nte xt. The  no n –
nutritive  suc king  (NNS) RCT fo und  tha t c hild re n in the  inte rve ntio n g ro up s we re  
a b le  to  le a ve  ho sp ita l sig nific a ntly so o ne r tha n in the  c o ntro l g ro up s.  
Ho we ve r, unlike  ma ny o the r stud ie s the re  wa s no  d iffe re nc e  in the  time  ta ke n 
to  b e  a b le  to  fe e d  o ra lly.    
          The re  a re  a  numb e r o f me tho d o lo g ic a l issue s to  c o nside r in e va lua ting  
the  stud ie s. The  issue s a rising  fro m c o nd uc ting  re se a rc h within a  c o mp le x 
c linic a l e nviro nme nt a re  d isc usse d  in Cha p te r 5.  The se  c o mp le xitie s inc lud e  
using  sig nific a nt o the rs to  d e live r the ra p y p ro g ra mme s, a c c ura te  
und e rsta nd ing  a nd  d e sc rip tio ns o f the  p re ma ture  p o p ula tio n, the  inc lusio n 
a nd  e xc lusio n c rite ria  fo r stud ie s, a nd  c o nsid e ra tio n o f infa nts with c o ng e nita l 
a nd  ne uro d e ve lo p me nta l ne e d s. The  ne e d s o f a nd  d iffe re nc e  b e twe e n 
p a re nts a re  a lso  c o nsid e re d .  Eva lua tio n o f re sults a lso  ne e d s to  ta ke  into  
a c c o unt the  pa uc ity o f to o ls to  me a sure  infa nts’  skills b o th b y SLTs a nd  
p a re nts a nd  o the r p ro fe ssio na ls. Re c o mme nda tio ns a re  ma de  fo r future  
re se a rc h. The se  inc lude  mo re  stud ie s to  inve stig a te  a c c ura te  inte rp re ta tio n o f 
infa nt sta te s, imp ro ve d  d e sc rip tio ns a nd  sub se q ue nt stra tific a tio ns o f infa nt 
p a rtic ip a nts; re p e titio n o f the  RCT with la rg e r sa mple  a nd  in ra ng e  o f se tting s, 
inc lusio n o f fo llo w up  to  24 mo nths with a d d e d  me a sure me nts o f fe e d ing  a nd  
la ng ua g e  skills.  The  the sis p a p e rs a lso  sug g e st mo re  fo c us in future  stud ie s o n 
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CHAPTER 1: Introduc tion: The  unme t     
ne e ds of infa nts, c hildre n a nd young  
pe ople  with dyspha g ia   
 
1.1 Introduc tion    
This the sis c o lla te s a  re se a rc h pro g ra mme  o f p ub lishe d  p a p e rs 
c o mple te d  b y the  c a nd id a te  d uring  the  re g istra tio n pe rio d  o f stud y, tha t 
a re  re le va nt to  va rio us a spe c ts o f fe e d ing , e a ting  a nd  drinking  d iffic ultie s 
(re fe rre d  to  a s d ysp ha g ia )  within a  p a e d ia tric  p o p ula tio n fro m a  spe e c h 
a nd  la ng ua g e  the ra p y (SLT) p e rsp e c tive . Sp e e c h a nd  la ng ua g e  the ra p ists 
wo rk c o lla b o ra tive ly with a  wid e  ra ng e  o f infa nts, c hild re n a nd  yo ung  
p e o p le  who  ha ve  d ysp ha g ia  (Ba te ma n e t a l, 2007; Mille r & Willing , 2003; 
Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007). Ma ny c hildre n with 
d ysp ha g ia  te nd  to  ha ve  c o ng e nita l d iso rd e rs a nd  the re fo re  a re  like ly to  
ha ve  so me  le ve l o f le a rning  a nd  c o mmunic a tio n d isa b ility (Co o k & Ka hrila s, 
1999; Fie ld  e t a l, 2003; Ha rd ing  & Wrig ht, 2010b ; Ha wd e n e t a l, 2000; Ke rr e t 
a l, 2003; Le fto n – Grie f & Arve d so n, 2007). The  p a p e rs c o nta ine d  in this wo rk 
ha ve  e xp lo re d  a re a s in the  a sse ssme nt a nd  ma na g e me nt o f c hild re n with 
d ysp ha g ia  a nd  c o nside r whe re  furthe r re se a rc h c o uld  d e ve lo p .  The  the sis 
fo c use s prima rily o n no n-nutritive  suc king  (NNS) te c hniq ue s a s p re se nte d  in 
d e ta il in c ha p te r 4.  Ho we ve r the  the me s o f tre a tme nt ra tio na le  a nd  
c o mmunic a tio n run thro ug ho ut.  The  d isc ussio n b e g ins with a n o ve rvie w o f 
typ ic a l d e ve lo p me nt b e fo re  mo ving  thro ug h a sse ssme nt, the  ra ng e  o f 
inte rve ntio ns, a nd  the  p a rtic ula r c a se  o f no n-nutritive  suc king . 
          The ra p y a pp ro a c he s to  ma na g e  d yspha g ia  va ry a nd  ha ve  b e e n 
d e ve lo pe d  fro m a  va rie ty o f d iffe re nt a p pro a c he s (Bra c ke tt e t a l, 2006; 
C la rk, 2003; Ha rd ing  & Co c ke rill, 2014). So me  a p pro a c he s suc h a s tho se  
tha t fo c us o n o ra l mo to r wo rk, e .g . p ursing  a nd  sp re a d ing  the  lip s to  
impro ve  musc le  to ne , a re  use d  with c hildre n b ut ha ve  b e e n de ve lo p e d  
fro m wo rk o n g e ne ra l limb  – musc le  the ra p y fro m the  a d ult a c q uire d  
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p o p ula tio n (De  La te ur, 1996; De sc he ne s & Kra me r, 2002; He lle b ra nd t & 
Ho utz, 1958; Kisne r & Co lb y, 1996; Turve y & Fo ne sc a , 1980; Wa kim, 1980). This 
is surprising , a s a d ult a c q uire d  p o p ula tio ns a re  d iffe re nt fro m c hild re n b o th 
in te rms o f ne uro lo g ic  p re se nta tio n a nd  e xp e rie nc e s o f swa llo wing  (Ha rd ing  
& Co c ke rill, 2014). This ha s le d  to  c o mmo n mis-pe rc e p tio ns a b o ut the  links 
b e twe e n sp e e c h a nd  swa llo wing  skills within a  re ha b ilita tive  c o nte xt, with 
so me  SLTs b e lie ving  tha t wo rk o n o ra l mo to r skills will impro ve  b o th sp e e c h 
a nd  e a ting  (Lo f & Wa tso n, 2008). Ne uro lo g ic a l a c tiva tio n fo r nutritive , no n-
nutritive  a nd  spe e c h skills is d istinc t, b ut so me  p ra c titio ne rs still pe rsist in 
sug g e sting  tha t wo rk o n o ra l-mo to r skills will simulta ne o usly imp ro ve  b o th 
sp e e c h a nd  swa llo wing  (Bla nk e t a l, 2002; Buc kne r e t a l, 1996; Erte kin, 2011; 
Ha rd ing  & Co c ke rill, 2014; Ke nt, 2004; Ma rtin e t a l, 1998; 2001; Ma rtin & 
Se ssle ,1993; Mo ise r & Be re zna ya , 2001; Sc io te  e t a l, 2003). 
            In the  a b se nc e  o f re se a rc h sp e c ific  to  the  ne e ds o f c hildre n with 
c o ng e nita l d iso rd e rs, the re  is pe rsiste nc e  in using  the ra p y a pp ro a c he s tha t 
mig ht no t b e  b e ne fic ia l fo r a  c hild  (Ha rd ing  & Co c ke rill, 2014). The  p a p e rs 
inc lud e d  b y the  c a nd id a te  e va lua te  the ra p y stra te g ie s tha t a re  in c urre nt 
use  a nd  d isc uss c ritic a l issue s suc h a s the  impo rta nc e  o f d e ve lo p ing  
te c hniq ue s tha t pa re nts a nd  c a re g ive rs c a n use  a s we ll a s d e ve lo p ing  
re a listic  g o a ls suite d  to  the  ne e d s o f c hild re n. 
           The  fina l p a rt o f the  the sis pre se nts the  find ing s fro m a  ra nd o mise d  
c o ntro lle d  stud y o n the  use  o f no n-nutritive  suc king  (NNS) to  we a n 
p re ma ture  infa nts o ff tub e  fe e d ing  o nto  full o ra l fe e d ing  (Ha rd ing  e t a l, 
2014). Tho se  with c o ng e nita l d iso rd e rs who  a re  typ ic a lly no t inc lud e d  in 
stud ie s we re  e va lua te d  in a  se pa ra te  inve stig a tio n with so me  sug g e stio ns a s 
to  ho w to  ma na g e  mo re  c o mp le x d ysp ha g ia  p ro b le ms (Ha rd ing  e t a l, 
2015). Bo th the  p a p e r tha t e xa mine s pre ma ture  infa nt fe e d ing  
d e ve lo p me nt (Ha rd ing  e t a l, 2014) a nd  the  p a p e r whic h e xa mine s a  sma ll 
c o ng e nita l p o p ula tio n (Ha rd ing  e t a l, 2015) e va lua te  the  use s o f NNS a s 
p a rt o f the  ma na g e me nt o f infa nts d e ve lo p ing  e a rly skills inc lud ing  o ra l 
fe e d ing .  Using  NNS a s a n o ra l mo to r a p pro a c h to  supp o rt b e tte r fe e d ing  
a nd  la te r la ng ua g e  d e ve lo p me nt is q uo te d  in muc h o f the  lite ra ture  in this 
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a re a  (Ba c he  e t a l, 2014;  Ba rlo w e t a l, 2008 ; 2014; Bo iro n e t a l, 2007; Bo yle  
e t a l, 2006;Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l,1982; Fuc ile  
e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 
2010; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Ma tte s e t a l, 1996; 
Me a se l & And e rso n, 1979; Ne iva  & Le o ne , 2007; Pime nta  e t a l, 2008; Po o re  
e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997;  Se hg a l e t a l, 1990; 
Sta nd le y e t a l, 2010; Wid stro m e t a l,1988; Yild iz & Arika n, 2012). De ve lo p ing  a  
mo re  re a listic  a nd  a c c ura te  ra tio na le  fo r NNS a s a  me tho d  o f supp o rting  
e a rly o ra l fe e d ing , o ra l hyg ie ne  a nd  c o mmunic a tio n de ve lo p me nt is 
d isc usse d  in the  Ha rd ing  e t a l (2014; 2015) p a p e rs a nd  c o ntra sts with ma ny 
o f the  the o rie s in the  c urre nt lite ra ture . Ke y the me s pre se nt thro ug ho ut this 
wo rk inc lude   und e rsta nd ing  the  ne uro lo g ic a l a nd  p hysio lo g ic a l 
und e rp inning s to  a n a p p ro a c h; b e ing  c le a r a b o ut a  the ra p y ra tio na le ; 
c re a ting  the ra p y me tho d s tha t c o nside r the  c a p a c ity o f c hild re n who  a re  
ne uro lo g ic a lly a nd  le a rning  d isa b le d  a nd  the ir c a re g ive rs a nd  inte g ra ting  
c o mmunic a tio n mo re  c le a rly into  the  ma na g e me nt o f d ysp ha g ia . 
 
1.2 The  Me a ltime  Conte xt 
           Me a ltime s a re  a n e ve ryda y, func tio na l a c tivity, a nd  a re  imp o rta nt fo r 
the  d e ve lo p me nt o f ind e pe nd e nt fe e d ing  skills, c ultura lly spe c ific  wa ys o f 
ta lking , so c ia l inte ra c tio n a nd  la ng ua g e  le a rning  fo r c hildre n (Aukhurst & 
Sno w, 1998; Be a ls & Sno w, 1994; Bo c hne r & Jo ne s, 2003; Bo we rma n & 
Le vinso n, 2001; Fe rm e t a l, 2005; Mc La ug hlin, 2006; Pa n Ale xa nd e r e t a l, 
2000; To ma se llo , 2001; To ma se llo  e t a l, 2007; Tulviste , 2000). Me a ltime s c a n 
a lso  he lp  c hild re n to  le a rn to  impro ve  a nd  de ve lo p  the ir o ra l mo to r skills 
whe n b e ing  intro d uc e d  to  ne w te xture s a nd  ta ste s (Eva ns-Mo rris, 1981; 1989; 
Ma thise n, 2001; Pa n Ale xa nde r e t a l, 2000; Spe g ma n & Ho uc k, 2005).  The se  
issue s o f c o mmunic a tio n d uring  fe e d ing  run thro ug h the  pa pe rs p re se nte d  
whe the r it b e  with typ ic a lly d e ve lo p ing  c hildre n (Ha rd ing  e t a l, 2012b ),tho se  
with ne uro de ve lo p me nta l d iso rd e rs (Ha rd ing  e t a l, 2010a ; 2015) o r pre te rm 
infa nts (Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2014). 
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          The  q ua lity o f c o mmunic a tio n a nd  inte ra c tio n d uring  me a ltime s is 
re d uc e d  a nd  imp o ve rishe d  fo r pe o p le  with c o ng e nita l a nd  a c q uire d  
swa llo wing  d iffic ultie s (Curle  & Ke lle r, 2010; Fe rm e t a l, 2005; He msle y & 
Ba la d in, 2003; Ka yse r-Jo ne s & Sc he ll, 1997; Ke lle r e t a l, 2013; Ma thise n 2001; 
Ma rtin & Co rle w, 1990; Pa q ue t e t a l, 2008; Pa rke r e t a l, 1996; Tulviste , 2000; 
Ve ne ss & Re illy, 2007; Wilso n & Husta d , 2009). One  re a so n fo r this ma y b e  
tha t a s a  re sult o f ha ving  c o mple x e a ting  a nd  swa llo wing  p ro b le ms, 
me a ltime s ma y ha ve  a n inc re a se d  fo c us o n ma na g ing  the  d ysp ha g ia  
ra the r tha n o n a ny so c ia l e xc ha ng e  (He msle y & Ba la d in, 2003). This me a ns 
tha t mo st c hildre n with d ysp ha g ia  a re  like ly to  ha ve  c o mple x 
c o mmunic a tio n a nd  c o g nitive  ne e d s le a d ing  to  a  me a ltime  e xpe rie nc e  
tha t is le ss so c ia l a nd  mo re  a b o ut ma na g ing  the  e a ting  a nd  d rinking  skills 
fro m the  p e rsp e c tive  o f the  c a re r (Eme rso n & Ha tto n, 2004; Ma rtin & 
Co rle w, 1990; Pa rke r e t a l, 1996). So me  o f the  d iffic ultie s with 
c o mmunic a tio n d uring  me a ltime s c o uld  b e  due  to  the  a ug me nta tive  a nd  
a lte rna tive  c o mmunic a tio n (AAC ) ne e d s o f the  c hild  whic h ma y pre ve nt 
na tura l c o mmunic a tio n e xc ha ng e  a s we ll a s the  p a re nt /  c a re r prio ritie s in 
ma na g ing  the  e a ting  a nd  d rinking  ne e ds o f the  c hild  (Lig ht e t a l, 1985a ; 
1985b ; Pe nning to n & Mc Co na c hie , 1999; Sa nd e rs e t a l, 1993; 1997).  Ye t 
e ffe c tive  c o mmunic a tio n in a  me a ltime  se tting  fo r p e o p le  with 
c o mmunic a tio n a nd  swa llo wing  d iffic ultie s c a n p o te ntia lly re d uc e  so me  o f 
the  risks a sso c ia te d  with e a ting  a nd  d rinking  (Ha rd ing  & Ha la i, 2009). This 
c o uld  b e  b e c a use  fo c using  o n the  c o mmunic a tio n a lte rs the  p a c e  o f the  
me a ltime  to  a  mo re  ma na g e a b le  sp e e d . It c o uld  a lso  re p re se nt a  c a re r’ s 
inc re a se d  a wa re ne ss o f a  c hild ’ s no n-ve rb a l c o mmunic a tio n a nd  the re fo re  
a  he ig hte ne d  a wa re ne ss o f whe n the re  is a  p ro b le m suc h a s a sp ira tio n 
d uring  e a ting  a nd  d rinking  (Ha rd ing  & Ha la i, 2009; Eva ns-Mo rris, 1981). 
Ha ving  limite d  inte ra c tio n o p p o rtunitie s in e ve ryd a y c o nte xts ha s b e e n 
linke d  to  re d uc e d  o utc o me s in the  d e ve lo p me nt o f c o g nitive , la ng ua g e  
a nd  so c ia l skills (Butc he r e t a l, 2004; G iro la me tto  e t a l, 2002). 
           The re  a re  d istinc t d iffe re nc e s in so c ia l c o mmunic a tio n b e twe e n 
typ ic a lly d e ve lo p ing  c hild re n c o mpa re d  with tho se  who  ha ve  d isa b ilitie s 
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(Slo p e r e t a l, 1991; Slo pe r & Turne r, 1993). Mo the rs o f infa nts b o rn 
p re ma ture ly, p a rtic ula rly tho se  with c o mp le x me d ic a l ne e d s a re  like ly to  
inte ra c t le ss a nd  b e  mo re  d ise ng a g e d  whe n inte ra c ting  with the ir infa nt 
(Cho  e l a l, 2008; Cro ss e t a l, 1998; Fe ld ma n e t a l, 1999; 2002; Ho d d ino tt & 
Ro isin, 2000; Ho ld itc h-Da vis e t a l, 2000; 2003; Jo nsso n e t a l, 2013; Mile s e t a l, 
1999; 2007; Prid ha m e t a l, 1999; 2001a ; 2001b ;  2007; Re yna  e t a l, 2006; 
Wilke n, 2012). Risk o f po o re r infa nt – c a re r inte ra c tio n is g re a te r within the  
ve ry lo w b irth we ig ht pre ma ture  infa nt p o p ula tio n (Burklo w e t a l, 2002). 
So me  p a re nts fe e l tha t c o mmunic a tio n with the ir p re ma ture  infa nt is no t a n 
imp o rta nt stra te g y to  imp le me nt (Tho yre , 2000). Se rio us me d ic a l 
c o mplic a tio ns e xp e rie nc e d  b y a n infa nt ha ve  hig h c o rre la tio ns with the  risk 
o f ma te rna l d e p re ssio n a s we ll a s inc o nsiste nt inte ra c tio n (Be c k, 2004; 
Ca lla ha n & Hyna n, 2002; De  Mie r e t a l, 2000; Re yna  e t a l, 2006) a nd  p a re nts 
o f infa nts who  re q uire  e q uip me nt a nd  te c hno lo g y (inc lud ing  tub e  fe e d ing ) 
to  ke e p  the m a live  b e c o me  d ista nc e d  fro m the ir b a b ie s (O ’ Brie n, 2001; 
Thye n e t a l, 1999; Wilke n, 2012). The  imp lic a tio ns fo r limite d  e njo yme nt a nd  
p o o r q ua lity o f life  d uring  me a ls a re  se rio us if fe e d ing  pro b le ms a re  no t 
ma na g e d  e ffe c tive ly with p re ma ture  infa nts (Ce rro  e t a l, 2002; Ha wd e n e t 
a l, 2000; Ho d d ino tt & Ro isin, 2000). 
Pa re nts o f c hildre n with le a rning  d isa b ilitie s o fte n find  it ha rd  to  a d just 
to  the ir c hild ’ s c o mmunic a tio n b e ha vio urs a nd  inte ra c tio n style  a nd  this c a n 
le a d  to  use  o f mo re  d ire c tive  la ng ua g e  c o mp a re d  to  typ ic a lly d e ve lo p ing  
c hildre n o f a  simila r d e ve lo p me nta l a g e  (Fe rm, 2006; Fe rm e t a l, 2005). The  
la ng ua g e  style  tha t a  p a re nt o p ts to  use  is a lso  g o ve rne d  b y a n infa nt’ s o r 
c hild ’ s re sp o nsive ne ss a s re sp o nsive ne ss g e ne ra te s inte ra c tio n (Ma ure r a nd  
She rro d ; 1987; Re yna  e t a l, 2006). In a d d itio n, the  c hild ’ s fe e d ing  histo ry a lso  
ha s a n e ffe c t with p a re nts o f infa nts who  ha ve  ha d  p e rsiste nt fe e d ing  
d iffic ultie s sho wing  le ss a d a p tive  a nd  mo re  intrusive  inte ra c tio n d uring  
me a ltime s (Silb e rste in e t a l, 2009). Pa re nts o f infa nts b o rn p re ma ture ly 
c o ntinue  to  p e rc e ive  tha t the ir c hild  ha s p e rsiste nt d iffic ultie s with e a ting  
re g a rd le ss o f whe the r the re  a re  pro b le ms o r no t whic h in turn a ffe c ts 
inte ra c tio n (Jo nsso n e t a l, 2013).  Thus, so c ia l inte ra c tio n fo r c hild re n with 
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d isa b ilitie s in e ve ryd a y se tting s is like ly to  b e  mo re  d ida c tic  a nd  re q uire  
d e pe nd e nc e  o n a d d itio na l c o mmunic a tio n me tho d s suc h a s AAC (Fe rm e t 
a l, 2005; Lig ht e t a l, 1986a ; 1986b ; Pa n Ale xa nd e r e t a l, 2000; Tulviste , 2000; 
Ve ne ss & Re illy, 2007). De sp ite  the se  d iffe re nc e s, p a re nts still va lue  the  so c ia l 
a spe c ts o f e ve ryd a y situa tio ns a nd  fe e l tha t the y ha ve  lo st a n imp o rta nt 
p a rt o f the ir re la tio nship  with the ir c hild  if o ra l fe e d ing  c e a se s (Cra ig  e t a l, 
2003a ; Cra ig  & Sc a mb le r, 2006; Cra ig  e t a l, 2003b ; Ma ha nt e t a l, 2009; 
Tho rne  e t a l, 1997; Sulliva n e t a l, 2005).This sug g e sts tha t me a ltime s a re  
c o nsid e re d  to  b e  a n imp o rta nt c o mmunic a tio n o p p o rtunity fo r c a re rs a nd  
c hildre n with d ysp ha g ia . This is a n a re a  whic h ne e d s furthe r re se a rc h to  
e xa mine  the  b e ne fits b o th fo r la ng ua g e  a nd  so c ia l de ve lo p me nt a s we ll a s 
ma na g e me nt o f a  swa llo wing  d iffic ulty.  
          To  fully und e rsta nd  fe e d ing  d iffic ultie s in infa nts a nd  yo ung  c hild re n, 
a nd  the  (so me time s e rro ne o us) ra tio na le  b e hind  so me  inte rve ntio n 
te c hniq ue s, it is first ne c e ssa ry to  a d d re ss the  na ture  o f typ ic a l 
d e ve lo p me nt.  Two  p a p e rs in this the sis use  typ ic a lly de ve lo p ing  pre ma ture   
infa nts a nd  c hild re n to  g ive  suc h a  c o nte xt (Ha rd ing  e t a l, 2012b ; Ha rd ing  e t 
a l, 2014).The  ne xt se c tio n a lso  g ive s a  c o mpre he nsive  o ve rvie w o f no rma l 
d e ve lo p me nt in fe e d ing , e a ting  a nd  d rinking .  
 
1.3 De ve lopme nt of fe e ding , e a ting  a nd drinking  
1.3.1. Infa nt fe e ding  
          Ea rly infa nt fe e d ing  skills d e ve lo p  simulta ne o usly a lo ng side  
c o mmunic a tio n (Ale xa nd e r e t a l, 1993; Bo sma , 1986; Bo wlb y, 1969). The  
mo the r-infa nt d ya d , e sp e c ia lly d uring  b re a st fe e d ing  pro vid e s a  c lo se  
inte ra c tive  e nviro nme nt (Ca lle n & Pine lli, 2005; Da vis, 1992; White la w e t a l, 
1988).Within this e nviro nme nt a n infa nt c a n le a rn to  o b ta in milk b y suc king  
a s we ll a s de ve lo p  a wa re ne ss o f o the rs (Bo sma , 1986; Bo wlb y, 1969). The  
ta c tile  se nsa tio n fro m fe e d ing  a s we ll a s the  sme ll o f milk c a n he lp  b o nd ing  
a nd  this stimula te s milk flo w (Bing ha m e t a l, 2003; Ra imb a ult e t a l, 2007; 
White la w e t a l, 1988; WHO, 1989). Bre a st milk ha s ma ny he a lth b e ne fits fo r 
the  infa nt, in pa rtic ula r, the  d e ve lo p me nt o f the  immune  syste m, b ut b re a st 
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fe e d ing  is a lso  imp o rta nt in the  d e ve lo p me nt o f e a rly inte ra c tio n (Be ll e t a l, 
1995; Bo wlb y, 1969; Hyla nd e r e t a l, 2004; Ha mb ra e us, 1977; Innis e t a l, 1990; 
Luc a s & Co le , 1990; Sc ha nle r e t a l, 1999). Eve n with b o ttle  fe e d ing , it is still 
p o ssib le  to  c re a te  a  c lo se  a nd  inte ra c tive  se tting .  
        Infa nts use  two  d iffe re nt so rts o f suc king : nutritive  suc king  (NS) a nd  no n-
nutritive  suc king  (Bing ha m e t a l, 2009; 2010; Da nie ls e t a l, 1996; Dub ig no n & 
Ca mpb e ll, 1969; Ke lly e t a l, 2007; La u e t a l, 1997). The  d iffe re nc e s b e twe e n 
NS a nd  NNS a re  d e sc rib e d  in Ta b le  1. 1. Nutritive  suc king  is the  pro c e ss o f 
d rinking  milk a t a  ra te  o f o ne  suc k pe r se c o nd , a nd  it ma inta ins the  sa me  
p a tte rn d uring  fe e d ing  (Bing ha m e t a l, 2009; 2010; Dub ig no n & Ca mp b e ll, 
1969; Ke lly e t a l, 2007; La u e t a l, 1997).During  NS the re  is a n a lte rna tio n 
b e twe e n e xpre ssio n a nd  suc tio n whe n suc king  a nd  a n inc re a se  in 
tra nsc uta ne o us o xyg e n le ve ls during  NNS (Pa lude tto  e t a l, 1984). The  
p ro c e ss invo lve s the  c o -o rd ina tio n o f suc king  , swa llo wing  a nd  b re a thing  
invo lving  the  lips, c he e ks, ja w, to ng ue , p a la te , p ha rynx a nd  la rynx wo rking  
to g e the r (Bing ha m e t a l, 2009 ; Ke lly e t a l, 2007). The  suc k – swa llo w ra tio  o f 
1:1 c ha ng e s in the  first mo nth o f life , with pa tte rns o f 2:1 a nd  3:1 e me rg ing  
a s the  infa nt ma ture s (Qure shi e t a l, 2002). Pre ma ture  infa nts a lso  de ve lo p  
ma ture  NS skills tho ug h this ma y ta ke  lo ng e r (Ho we  e t a l, 2010; Pic kle r e t a l, 
2012; Prid ha m e t a l, 2001b ).In c o ntra st, NNS is d iffe re nt a nd  invo lve s two  
suc ks p e r se c o nd . No  nutrie nt flo w o c c urs, so  the  mo ve me nt is q uic ke r with 
le ss ja w e xc ursio n; it ma y b e  use d  to  sa tisfy a n infa nt’ s b a sic  suc king  urg e  o r 
a s a  sta te  re g ula to ry me c ha nism (La u e t a l, 1997). It c o mp rise s o f b ursts o f 
to ng ue  mo ve me nts fo llo we d  b y b rie f p a use s.  To ng ue  a nd  la ryng e a l 
mo ve me nts a re  d istinc tly d iffe re nt b e twe e n nutritive  a nd  no n-nutritive  
suc king  (Ke lly e t a l, 2007; Mizuno  & Ue d a , 2006). Nutritive  suc king  invo lve s 
sig nific a ntly g re a te r d isp la c e me nt a nd  e xc ursio n in b o th the  a nte rio r a nd  
p o ste rio r a re a s o f the  to ng ue  c o mp a re d  to  no n-nutritive  suc king . Hyo id  
mo ve me nt d uring  NNS is sma lle r tha n the  a ng le  o f mo ve me nt re c o rd e d  in 
NS (Mille r & Ka ng , 2007). 
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 Table  1.1: Compa rison of Nutritive  a nd Non- nutritive  suc king  
 
Non- nutritive  suc king  Nutritive  suc king  
Two  suc ks pe r se c o nd  with no  
nutrie nt flo w 
One  suc k p e r se c o nd  with nutrie nt 
flo w 
Sma ll to ng ue  a nd  la ryng e a l 
mo ve me nts in c o mp a riso n with NS 
Gre a te r d isp la c e me nt o f the  
to ng ue  a nd  la rynx d uring  NS 
Bre a st fe e d ing  NNS pre ssure  
ra ng e  =  
( -93.1± 28.3mmHg ) 
Bre a st fe e d ing  NS pre ssure  ra ng e  
= 
(-77.3 ± 27.0mmHg ) 
Bo ttle  fe e d ing  NNS p re ssure  ra ng e  
= ( - 27.5 ± 11.2 mmHg ) 
Bo ttle  fe e d ing  NS pre ssure  ra ng e  = 
(-87.5 ± 28.5 mmHg ) 
(Cre a te d b y Ha rding , 2014 fro m the  wo rk o f Bing ha m e t a l, 2009; 2010; Ke lly e t a l, 2007; 
Mizuno  & Ue da , 2006)  
 
              Ap a rt fro m the  d iffe re nc e s a lre a d y no te d  in to ng ue  a nd  la ryng e a l 
mo ve me nts, suc king  pre ssure s d iffe r b e twe e n NNS a nd  NS, a s we ll a s 
b e twe e n b re a st fe d  a nd  b o ttle  fe d  infa nts (La ng  e t a l, 2011; Me d o ff – 
Co o p e r, 1991; Me d o ff – Co o p e r & Ra y, 1995; Mizuno  & Ue da , 2006). Bre a st 
fe d  infa nts d e mo nstra te  a  hig he r NNS tha n NS p re ssure , c o mp a re d  to  b o ttle  
fe d  infa nts who  d isp la y the  o p p o site  p a tte rn. The  ma in me c ha nism o f 
re mo va l o f milk fro m the  b re a st is b y the  c re a tio n o f a  va c uum stimula te d  
b y the  infa nt’ s suc king  to  stimula te  the  milk e je c tio n re fle x (Ge d d e s e t a l, 
2012). Bre a st fe d  infa nt NNS a nd  NS suc k p re ssure s a re  d iffe re nt to  the  
suc king  p re ssure s o f b o ttle  fe d  infa nts (se e  Ta b le  1.1). Mizuno  & Ue da  (2006) 
hyp o the sise  tha t the  re a so n why b re a st fe d  infa nts ha ve  a  hig he r NNS is tha t 
the  suc k ne e ds to  b e  a t a  g re a te r p re ssure  to  stimula te  the  milk e je c tio n 
re fle x fro m a  mo the r’ s b re a st. This a lso  he lp s to  stimula te  furthe r e xpre ssio n 
o f milk.  Bre a st fe e d ing  invo lve s e le va tio n o f the  to ng ue  b e yo nd  the  infa nt’ s 
a lve o la r rid g e . The  to ng ue  ma inta ins a  c uppe d  sha p e  d uring  this pro c e ss.  
This c o nfig ura tio n a llo ws the  milk b o lus to  mo ve  into  the  p ha rynx (Lo g a n & 
Bo sma , 1967). It is imp o rta nt to  c o nsid e r b re a st fe e d ing  in c o mp a riso n with 
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b o ttle  fe e d ing  a s the re  a re  so me  ke y p hysio lo g ic a l d iffe re nc e s (Mo ra l e t a l, 
2010). Infa nts who  o nly b re a st fe e d  o r who  o nly b o ttle  fe e d  sho w 
d iffe re nc e s in the ir suc king  a b ilitie s (Mo ra l e t a l, 2010). Tho se  infa nts who  
ha ve  a c c e ss to  b o th b re a st a nd  b o ttle  fe e d ing  te nd  to  a lte rna te  b e twe e n 
b o th typ e s o f suc king  p a tte rns. The  d ura tio n o f p a use s d uring  suc king  b ursts 
with b o ttle  fe e de rs te nd s to  b e  g re a te r tha n b re a st fe e d e rs; the  numb e r o f 
suc ks p e r minute  is g re a te r with b re a st fe e d e rs tha n with b o ttle  fe e de rs 
(Mo ra l e t a l, 2010).  Bo th b re a st a nd  b o ttle  fe e d e rs ha ve  hig he r NNS suc ks 
p e r minute  tha n NS, b ut b re a st fe d  infa nts p ro d uc e  mo re  NNS b ursts a t a  
hig he r pre ssure  tha n b o ttle  fe e d e rs, a nd  b re a st fe d  b a b ie s d isp la y g re a te r 
NS b ursts d uring  fe e d ing  c o mp a re d  to  b o ttle  fe e de rs  (Mizuno  & Ue d a , 
2006). As a n infa nt ma ture s suc king  a mplitud e , ra te , p re ssure , timing  o f 
suc king  c yc le s, suc king  e ffic ie nc y a nd  p ro fic ie nc y b e g in to  c ha ng e  
d e ve lo p ing  fro m 55 suc ks pe r minute  to  70 suc ks pe r minute  (Qure shi e t a l, 
2002).   
 With b o ttle  fe e d ing , the  to ng ue  re ta ins a  c upp e d  c o nfig ura tio n b ut 
the  tip  re ma ins c o mp re sse d  a g a inst the  b o ttle  te a t a g a inst the  a lve o la r 
ridg e  (Oo mme n & Bha tia , 1989). The  me a n numb e r o f suc king  e p iso d e s 
b e twe e n b re a st a nd  b o ttle  fe e d ing  infa nts va rie s, with the  me a n numb e r o f 
b re a st suc ks p e r minute  b e ing  hig he r tha n in b o ttle  fe d  infa nts. With b o ttle  
fe e de rs, the re  a re  fe we r p a use s p e r minute  c o mp a re d  to  b re a st fe d  infa nts 
(Mo ra l e t a l, 2010). Infa nts who  ta ke  b o th b re a st a nd  b o ttle  fe e d s sho w no  
sig nific a nt d iffe re nc e s with p a use s b e twe e n tho se  who  just ta ke  milk fro m 
o ne  o r o the r o f the  me d iums (Mo ra l e t a l, 2010). Fo r infa nts who  a re  b re a st 
a nd  b o ttle  fe d  c o nc e rns ha ve  b e e n ra ise d  b y so me  p ra c titio ne rs a b o ut 
using  mixe d  me tho d s to  fe e d  (Co llins e t a l, 2004). Ho we ve r, the re  is no  c le a r 
e vide nc e  tha t the  inte r-c ha ng e a b le  use  o f te a ts a nd  nip p le  pre se nta tio ns 
c a use  c o nfusio n o r tha t p a c ifie r use  d iminishe s the  a b ility to  b re a st fe e d  
(Be nis e t a l, 2002; Co llins e t a l, 2004; Ne ife rt e t a l, 1995), b ut infa nts who  b o th 
b re a st a nd  b o ttle  fe e d  te nd  to  sto p  b re a st fe e d ing  so o ne r tha n tho se  who  
a re  just b re a stfe e d  (Sc o tt e t a l, 2001).  
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1.3.2 The  de ve lo p me nt o f we a ning  
          As the  infa nt g ro ws a nd  d e ve lo ps, p o sture  b e c o me s mo re  sta b le  a nd  
sub tle  c ha ng e s with to ng ue  a nd  ja w mo ve me nt o c c ur a s we a ning  is 
typ ic a lly intro d uc e d  a ro und  six mo nths (Be rna rd -Bo nin, 2006; No rthsto ne  e t 
a l, 2001). Ana to mic a l c ha ng e s a lso  o c c ur with the  la rynx d e sc e nd ing  a t this 
time  a nd  mo ving  a wa y fro m its c lo se  p ro ximity to  the  e p ig lo ttis a nd  so ft 
p a la te  (Bo sma , 1963a ; 1963b ; 1967).  With the  intro duc tio n o f se mi-so lid s, the  
infa nt le a rns to  suc k fo o d  fro m a  sp o o n a nd  ha b itua te s to  the  e xp e c te d  
to ng ue  p a tte rns tha t e na b le  ma na g ing  fo o d  fro m d iffe re nt ute nsils a nd  o f 
d iffe re nt te xture s ra the r tha n a  p e rsiste nt se q ue ntia l suc k pa tte rn (Bo sma , 
1967; 1985; Ca rruth & Skinne r, 2002).  As a  wid e r va rie ty o f te xture s a re  
g ra dua lly intro d uc e d  a t a ro und  9 mo nths, a  mo re  ve rtic a l to ng ue -tip  
p a tte rn a c c o mpa nie d  b y le ss ja w mo ve me nt d e ve lo p s. This a llo ws the  
infa nt to  d e ve lo p  c o mp e te nc ie s to  c o p e  with ma she d  fo o ds a nd  b ite  a nd  
d isso lve  te xture s.  Time  ta ke n to  a c q uire  c o mp e te nt sp o o n fe e d ing  skills c a n 
a ve ra g e  a ro und  5.7 we e ks (SD   2.1) with a  ra ng e  o f b e twe e n 2 to  10 we e ks 
(Va n d e n Eng e l – Ho e k e t a l, 2014). Inte re sting ly, the  stud y c ite d  he re  fo und  
no  sig nific a nt c o rre la tio n b e twe e n a g e  a t the  sta rt o f sp o o n fe e d ing  a nd  
we e ks re q uire d  to  a c hie ve  c o mp e te nc e  (Va n d e n Eng e l – Ho e k e t a l, 
2014).  Ora l skills c o ntinue  to  inc re a se  in ra ng e  a nd  re fine me nt o f 
mo ve me nt a lo ng side  ind e pe nd e nt skills a nd  a s the  infa nt re a c he s a ro und  a  
ye a r o f a g e , the re  is a  furthe r to le ra nc e  o f c ho p p e d  fo o d s (Ale xa nd e r e t a l, 
1993; Ca rruth & Skinne r, 2002; Gre e n e t a l, 1997; Ste ve nso n & Alla ire , 1991).  
Altho ug h ind e p e nd e nt fe e d ing  skills inc re a se , it ma y still b e  ne c e ssa ry to  
ha ve  so me  a d ult mo d e lling  with b o th p hysic a l a nd  ve rb a l g uid a nc e  to  
supp o rt skill d e ve lo p me nt (Ale xa nd e r e t a l, 1993; Pind e r & Fa he rty, 1999). 
Ora l mo to r c o mpe te nc e  with the  ma na g e me nt o f fluid s a nd  a  va rie ty o f 
te xture s c o ntinue  until the  c hild  is thre e  ye a rs o f a g e  (G ise l, 1988; Sc hwa a b  
e t a l, 1986; Ste ve nso n & Alla ire , 1991; Wo hle rt & Smith, 2002). Kno wle d g e  
a b o ut ho w typ ic a lly de ve lo p ing  c hild re n d e ve lo p   e a ting  a nd  d rinking  skills 
is use d  to  g uid e  c linic a l ma na g e me nt, a ltho ug h fo r c hild re n with d isa b ilitie s, 
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this ma y no t a lwa ys b e  a p p ro p ria te  a s the y ha ve  no t ha d  a  typ ic a l e a rly 
e xp e rie nc e  o f e a ting  a nd  d rinking  (Ha rd ing  e t a l, 2012a ; 2012b ).   
 
1.3.3. De sc rib ing  e a ting  skills  
         Ea ting , d rinking  a nd  swa llo wing  a re  o fte n d e sc rib e d  in the  c linic a l 
c o nte xt a nd  in the  lite ra ture  a s “ the  p ha se s o f the  swa llo w”  (Lo g e ma nn, 
1983). The  p ha se s a re ; the  o ra l p re p a ra to ry pha se  (Ta b le  1: 2), the  o ra l 
p ha se  (Ta b le  1:  3), the  p ha ryng e a l p ha se  (ta b le  1: 4) a nd  the  o e so p ha g e a l 
p ha se  (Ta b le  1: 5) (C ic he ro  & Murd o c h, 2006; Lo g e ma nn, 1983). Altho ug h 
the  te rmino lo g y use d  is b a se d  o n a rtific ia l a na to mic a l la nd ma rks, the se  
d e sc rip to rs d o  p ro vide  a  use ful fra me wo rk fo r the  id e ntific a tio n o f whe re  
sp e c ific  p ro b le ms with e a ting  a nd  d rinking  ma y o c c ur, p a rtic ula rly whe n 
inte rp re ting  instrume nta l a sse ssme nt re sults suc h a s vid e o fluo ro sc o py (VFSS) 
(Arve d so n e t a l 1994; Ro g e rs e t a l, 1994). The  p ro c e ss o f swa llo wing  invo lve s 
the  p ha se s b e ing  linke d  se q ue ntia lly (Lo g e ma nn, 1983).  The  who le  p ro c e ss 
invo lve s a  c o mple x inte ra c tio n b e twe e n c o rtic a l a nd  lo we r b ra in a c tiva tio n 
with a c tive  re c ruitme nt o f c ra nia l ne rve s (V trig e mina l ne rve ; VII fa c ia l 
ne rve , XI g lo sso p ha ryng e a l ne rve ; X va g us ne rve , XI sp ina l a c c e sso ry ne rve  
a nd  XII hyp o g lo ssa l ne rve )(Erte kin & Ayd o g u, 2003; Ma rtin & Se ssle , 1993; 
Ma rtin e t a l, 2001). The  c ra nia l ne rve s p la y a n imp o rta nt ro le  in swa llo wing  
a s the y re la y se nso ry info rma tio n fro m the  o ra l tra c t to  the  nuc le us tra c tus 
so lita rio us via  the  b ra inste m whic h in turn se nd s info rma tio n to  the  nuc le us 
a mb ig uo us a nd  fro m the re  to  the  re le va nt musc le s, ma inly the  o ro -fa c ia l 
musc le s (Erte kin e t a l, 2001). Up p e r a nd  lo we r mo to r ne uro ns a re  a c tive  in 
se nd ing  this info rma tio n. Inte ra c ting  with this musc le  a nd  ne rve  a c tiva tio n 
a re  se nso ry a nd  c o g nitive  pro c e sse s tha t o c c ur simulta ne o usly (Erte kin & 
Ayd o g u, 2003; Ma rtin & Se ssle , 1993; Ma rtin e t a l, 1991; 2001). Altho ug h 
muc h is und e rsto o d  a b o ut the  c o mple x na ture  o f swa llo wing  a nd  its 
ne uro lo g ic a l a c tiva tio n fo r nutritive  a nd  no n-nutritive  mo ve me nts, it se e ms 
tha t o nly sp e c ific  a spe c ts o f the  p ro c e ss a re  c o nsid e re d  c linic a lly with little  
d istinc tio n ma de  b e twe e n nutritive  a nd  no n-nutritive  skills (Ha rd ing  & 
Co c ke rill, 2014).  
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Ta ble  1. 2: Ora l pre pa ra tory pha se  
 
Proc e ss Ne urolog ic a l a c tivity  
Se nso ry re sp o nse  
to  fluid  & fo o d  in 
the  o ra l c a vity. 
O lfa c to ry re c e p to rs re sp o nd  to  the  sme ll o f fo o d  a nd  se nd  
me ssa g e s to  the  o lfa c to ry ne rve . This is p ro c e sse d  b y the  
p rima ry o lfa c to ry c o rte x. 
Lip  c lo sure . Se nso ry re sp o nse s: Trig e mina l ne rve  (C N V) re c e p to rs se nd  
me ssa g e s to  the  c o rte x via  the  a sc e nd ing  se nso ry p a thwa y. 
Mo to r re sp o nse s: the  lip s re c e ive  a  me ssa g e  via  the  
d e sc e nd ing  mo to r p a thwa y.  
Ma stic a tio n (if 
e a ting  so lid s). 
Se nso ry re sp o nse s: Che wing  se nd s me ssa g e s a b o ut the  typ e  
o f te xture , size , visc o sity, e tc  to  the  Trig e mina l (C N V), Fa c ia l 
(C N VII) a nd  Glo sso p ha ryng e a l ne rve s (C N IX). 
Mo to r re sp o nse s: Me ssa g e s re c e ive d  in the  p rima ry mo to r 
c o rte x a re  c o nve ye d  to  the  up p e r mo to r ne uro ne s to  the  
p o ns a nd  the  nuc le i fo r the  trig e mina l ne rve , a nd  the  lo we r 
mo to r ne uro ne s whic h e xte nd  fro m the  trig e mina l ne rve  to  
the  musc le s o f ma stic a tio n. 
To ng ue  c up p ing . Se nso ry info rma tio n fro m the  to ng ue  is re la ye d  to  the  mo to r 
c o rte x via  the  Trig e mina l (C N V) a nd  Glo sso p ha ryng e a l (C N 
IX) ne rve s.  
The  mo to r c o rte x se nd s me ssa g e s to  d ire c t a nd  c o ntro l 
to ng ue  mo ve me nts.  
Ta ste . Se nso ry info rma tio n is p ro c e sse d  b y the  a nte rio r 2/ 3 o f the  
to ng ue  via  the  fa c ia l ne rve  a nd  the  p o ste rio r 1/ 3 o f the  
to ng ue  to  the  c o rtic a l a re a  fo r ta ste . Sa liva tio n fo llo ws.  
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993 ; Ma rtin e t a l, 2001) 
 
Ta ble  1.3: Ora l pha se  
Proc e ss Ne urolog ic a l a c tivity  
Lip  se a l. Se nso ry info  fro m fa c ia l ne rve  with mo to r c o ntro l 
e xe rte d  fro m mo to r c o rte x (a s in Ta b le  2). 
Buc c a l musc ula ture  is a c tiva te d  a nd  
p re ve nts lo ss o f b o lus in la te ra l sulc i. 
Se nso ry info rma tio n is se nt via  the  Trig e mina l ne rve  
(C N V) to  the  c o rte x. The  mo to r c o rte x se nd s e ffe re nt 
me ssa g e s to  b uc c ina to r musc le s via  p o ns a nd  the  
Fa c ia l ne rve  (CN VII). 
Fo o d  a nd  fluid  fro m the  a nte rio r to  the  
p o ste rio r p a rt o f the  to ng ue  b y a n 
und ula ting  mo ve me nt. 
Se nso ry info rma tio n fro m the  to ng ue  a nd  ha rd  
p a la te  is re la ye d  to  the  c o rte x via  the  Trig e mina l (CN 
V) a nd  Hyp o g lo ssa l (C N XII) c ra nia l ne rve s (fo r the  
to ng ue ) a nd  the  Fa c ia l ne rve  (C N VII) (fo r the  ha rd  
p a la te ), a nd  this stimula te s mo to r mo ve me nt o f the  
to ng ue  (the  G lo sso p ha ryng e a l ne rve , C N IX). 
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993 ; Ma rtin e t a l, 2001) 
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Ta ble  1.4: Pha ryng e a l pha se  
 
Proc e ss Ne urolog ic a l a c tivity  
Swa llo w trig g e re d . Se nso ry info rma tio n fro m CN IX, X, XI is p ro je c te d  to  
Nuc le us Tra c tus So lita rius (NTS) in me d ulla .  NTS 
c o mmunic a te s with Nuc le us Amb ig uo us (NA), the  
mo to r nuc le i, to  trig g e r swa llo w b y stimula ting  CN IX 
X a nd  XI.  Inne rva te s musc le s o f ve lum, p ha rynx, 
la rynx a nd  up p e r o e so p ha g e a l sp hinc te r (UES). 
Ve lum e le va te s a nd  re tra c ts Inne rva te d  b y p ha ryng e a l p le xus (C N IX a nd  X) 
Hyo id  a nd  la rynx e le va te  a nd  mo ve  
a nte rio rly 
Co mp le x inte rc o nne c te d  se q ue nc e  o f mo ve me nts 
invo lving  the  Trig e mina l, Fa c ia l a nd  Hyp o g lo ssa l 
ne rve s (C Ns V, VII a nd  XII) a re  invo lve d  in 
e le va tio n/ a nte rio r mo ve me nt o f hyo id  a nd  la rynx. 
La rynx c lo se s The  Va g us ne rve  (C N X) – inne rva te s the  intrinsic  
musc le s o f la rynx to  a d d uc t vo c a l fo ld s. 
Cric o p ha ryng e a l sp hinc te r o p e ns Inne rva te d  b y p ha ryng e a l p le xus –this c a use s the  UES 
to  re la x. 
Bo lus is p ushe d  thro ug h p ha rynx Pro g re ssive  c o ntra c tio n o f the  p o ste rio r p ha ryng e a l 
wa ll (p ha ryng e a l c o nstric to r musc le s) inne rva te d  b y 
Pha ryng e a l Ple xus. 
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993 ; Ma rtin e t a l, 2001) 
 
 
Ta ble  1.5: Oe sopha ge a l pha se   
 
Proc e ss Ne urolog ic a l a c tivity  
Cric o p ha ryng e a us a nd  up p e r 
o e so p ha g e a l sp hinc te r o p e ns. The  
a irwa y c lo se s.  
Bo lus p a sse s thro ug h the  o e so p ha g us.  
(Erte kin & Aydo g u, 2003; Ma rtin & Se ssle , 1993; Ma rtin e t a l, 2001) 
 
1.4 What is “dyspha g ia”?   
         Fe e d ing , e a ting  a nd  d rinking  a re  hig hly c o mple x a c tivitie s. Effe c tive  
e a ting  a nd  d rinking  re q uire  g o o d  p o sture , a n inte g ra te d  mo to r, se nso ry a nd  
a uto no mic  ne rvo us syste m, he a lthy g a stro inte stina l a nd  c a rd io -re sp ira to ry 
syste ms, a nd  a c c e ss to  so c ia l c o mmunic a tio n (Bo c hne r & Jo ne s, 2003; 
Co lo d ny, 2001; Fie se  & Sc hwa rtz, 2008; Ha rd ing  e t a l 2010a ; 2012b ; Ha rris e t 
a l, 2003; Illing wo rth & Liste r, 1964; Ma rtin-Ha rris e t a l, 2005; Re ix e t a l, 2006; 
Tha c h, 2005; Shia o  e t a l, 1995). The  te rm “d ysp ha g ia ”  re fe rs to  a  d iso rd e r 
tha t p re ve nts e ffe c tive  fe e d ing , e a ting  a nd  drinking  a t a ll p ha se s o f the  
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swa llo w a nd  c a n impa c t o n the  suc c e ssful inte g ra tio n o f a ll the  skills 
d e sc rib e d  whic h a re  ne c e ssa ry fo r sa fe  e a ting  a nd  d rinking  (Ke nne d y e t a l, 
1997; Lo g e ma nn, 1983; Ma rtin-Ha rris e t a l, 2005). Dysp ha g ia  c a n a rise  d ue  
to  c o ng e nita l, a c q uire d  o r p ro g re ssive  p ro b le ms (Ha rd ing  & Wrig ht, 2010; 
Lo g e ma nn, 1983; Willing  e t a l, 2004). Ine ffe c tive  e a ting  c a n le a d  to  
ma lnutritio n, a nd  o the r he a lth pro b le ms a sso c ia te d  with a sp ira tio n 
(Arve d so n e t a l, 1994; Le fto n-Grie f & Arve dso n, 2008). So me  o f the  p a p e rs 
inc lud e d  in this the sis fo c us d ire c tly o n the se  issue s (Ha rd ing  & Wrig ht, 2010; 
Ha rd ing  e t a l, 2015).  
1.4.1 The  c a se lo ad   
Pro b le ms with e a rly fe e d ing  d e ve lo p me nt ha ve  b e e n ide ntifie d  in 25 
– 45% o f a  typ ic a lly d e ve lo p ing  p o pula tio n (Be rna rd  – Bo nnin, 2006). 
Fe e d ing  d iffic ultie s tha t ha ve  se rio us a nd  lo ng  te rm c o nse q ue nc e s 
a sso c ia te d  with a sp ira tio n a re  mo re  like ly to  b e  fo und  with c hild re n who  
ha ve  ha d  a  tra uma tic  e a rly histo ry (Arve d so n, 2008). Furthe rmo re , inc re a se d  
inc ide nc e  o f d ysp ha g ia  within pa e d ia tric  g ro up s is d ue  a lso  to  imp ro ve d  
ne o na ta l c a re  b e c a use  hig he r surviva l ra te s a re  a c hie ve d  (Ka ko d ka r & 
Sc hro e de r, 2013; Le fto n-Grie f & Arve d so n, 2007; Mille r & Willg ing , 2003). 
 Estima te s o f fe e d ing  d iffic ultie s in the se  g ro up s c a n b e  a s hig h a s 
99% (Ca lis e t a l, 2008).  Fo r c hildre n with sp e c ific  c o ng e nita l d iso rd e rs suc h 
a s c e re b ra l pa lsy, a sp ira tio n d iffic ultie s ha ve  b e e n id e ntifie d  a s b e ing  
b e twe e n 31% - 99% in the  p o p ula tio n stud ie d  (Ca lis e t a l, 2008; Mirre tt e t a l, 
1994; Re illy e t a l, 1996; Wrig ht e t a l, 1996). Ta b le  1.6 summa rise s so me  
e stima tio ns o f e a ting  a nd  d rinking  d iffic ultie s id e ntifie d  in sp e c ific  p a e d ia tric  
p o p ula tio ns. The  ra ng e  o f p e rc e nta g e s e stima ting  pro b le ms with a sp ira tio n 
risk va ry g re a tly, ma king  g e ne ra lisa tio n o f this info rma tio n limiting . 
Po p ula tio ns stud ie d  ha ve  va rie d  a e tio lo g ie s, a re  sma ll, o r inc lud e  a  
p o p ula tio n o f yo ung  c hild re n, o r c hild re n imme d ia te ly p o st tra uma  whe re  
the  p ro b le ms p o te ntia lly ma y c ha ng e  a nd  no t p e rsist. In a d d itio n, this 
va ria tio n c o uld  b e  q ue stio ne d  in te rms o f e ithe r a n o ve r o r und e r e stima tio n 
o f the  p ro b le ms b y c linic ia n - re se a rc he rs (Le slie  e t a l, 2003). Inte rp re ta tio n 
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a nd  d e sc rip tio ns o f swa llo wing  d iffic ultie s a re  a lso  like ly to  va ry a c c o rd ing  to  
the  c linic a l e xp e rie nc e  a nd  e xp e rie nc e s o f the  a sse ssing  SLTs (Ba te ma n e t 
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Ta ble  1.6 Pre va le nc e  of dyspha g ia  in pae dia tric  populations 
Diagno sis  Estimate  o f the  % who  
have  dysphagia 
Autho rs 
Se ve re  tra uma tic  b ra in 
injury - a c ute  p ha se  o f 
c a re  
72 % 
68 %   
Mo rg a n e t a l, 2004a   
Ro g e rs e t a l, 1994   
Ge ne ra l 
ne uro d e ve lo p me nta l  
d isa b ilitie s 





Arve d so n e t, 1994   
Mo rto n e t a l, 2002 
Ta nig uc hi a nd  Mo ye r, 1994 
Ne wma n e t a l, 2001 
We ir e t a l, 2011 
Pre ma ture  infa nts  40%  
26.8 % (VLBW infa nts) 
Uhm e t a l, 2013 
Le e  e t a l, 2011 
Ac ute  vira l illne ss  25% Kho sho o  & Ed e ll , 1999 
Infa ntile  Po mp e  d ise a se  38% Jo ne s e t a l, 2010 
CHARGE synd ro me  60% Do b b le ste yn e t a l, 2008 





Ca lis e t a l, 2008 
Mirre tt e t a l, 1994 
Re illy e t a l, 1996  
Wa te rma n e t a l, 1992 
Wrig ht e t a l, 1996 
Do wn’ s synd ro me  57. 7% O ’ Ne ill & Ric hte r, 2013 
Pre se nc e  o f e nd o tra c he a l 
tub e  
28% Ama nte a  e t a l, 2004 
Tra c he o sto my in infa nts 7%  
 
 Le d e r e t a l, 2010 
Ne o na ta l a rte ria l isc he mic  
stro ke    
25% Ba rka t-Ma sih e t a l, 2010 
Po st c a rd ia c  surg e ry  79% Sa c he va  e t a l, 2007 
Op e n he a rt surg e ry  24% Yi e t a l,  2013 
Une xp la ine d  re sp ira to ry 
p ro b le ms 
57.9% Le fto n-Grie f e t a l, 2006 
 
Ata xia  te la ng ie c ta sia   27% Le fto n-Grie f e t a l, 2000 
Infa nts with no  kno wn 
d iso rd e rs   
11.6% She ikh e t a l, 2001 
Po ste rio r Fo ssa  tumo ur re -
se c tio n  
23% Ne wma n e t a l, 2006 
 
Ce lia  Ha rding                                                            Cha pte r 1     
Pa e diatric  dysp ha g ia                                              Intro duc tio n                                                      
 29 
Within a  typ ic a l c a se lo a d  o f infa nts, c hildre n a nd  yo ung  p e o p le  with 
d ysp ha g ia , it is like ly tha t the re  will b e  a dd itio na l le a rning , c o mmunic a tio n, 
se nso ry, b e ha vio ura l a nd  p hysic a l ne e d s (Fie ld  e t a l, 2003; Ha wd e n e t a l, 
2000). The  ma jo rity o f c a se s a re  c o ng e nita l a nd  ma y ha ve  spe c ific  
synd ro me s, b ut a  sma lle r numb e r a re  a c q uire d  d iso rd e rs (Arve dso n, 2008; 
C la rk e t a l, 2000;  Fie ld  e t a l, 2003; Le fto n-Grie f & Arve dso n, 2008; Lind g re n e t 
a l, 2000;  Mille r e t a l, 2005; Mo rg a n e t a l, 2003; O ’ Re illy & La c io ni, 2001; Pic kle r 
e t a l, 2010; Qua rtino , 2006; Sa me jia  e t a l, 2007; Sa nd y, 2003; Sug a r – Ma nn –
Isa a c s e t a l, 2003; Tho mme sse n e t a l, 1992; White  e t a l, 2014). Ma ny c hild re n 
ma y ha ve  p e rio d s o f re q uiring  tub e  fe e d ing  g ive n the  na ture  o f the ir 
d iffic ultie s a nd  this c a n imp a c t o n suc c e ssful tra nsitio n to  o ra l fe e d ing  a s we ll 
a s the  d e ve lo p me nt o f c o mmunic a tio n a nd  c o nsiste nt inte ra c tio n d uring  
me a ltime s (Ba zyk, 1990; Re yna  e t a l, 2006; Wilke n, 2012). In a dd itio n, c hild re n 
with c o ng e nita l d iso rde rs a re  a t hig he r risk o f p o o r he a lth a side  fro m the  
swa llo wing  d iffic ultie s (Co o k & Ka hrila s, 1999; Ha rd ing  & Wrig ht, 2010; Ho llins e t 
a l, 1998; Ke rr e t a l, 2003). Dysp ha g ia  inc re a se s with the  d e g re e  o f physic a l 
d isa b ility a s p o stura l insta b ility a nd  a b no rma l musc le  to ne  c a n imp a c t o n 
e a c h o f the  p ha se s o f the  swa llo w (Da hl e t a l, 1996; De l Guid ic e e  e t a l, 1999; 
Ha rd wic k, 1993; Pa rke s e t a l, 2010; Ro se nb a um e t a l, 2007; Se lle y e t a l, 2000). 
Pe o p le  who  ha ve  se ve re  le a rning  d isa b ilitie s a nd  c e re b ra l pa lsy ha ve  a  
hig he r le ve l o f e a ting  a nd  d rinking  d iffic ultie s, p o o r we ig ht g a in a nd  risk 
a sso c ia te d  with d ysp ha g ia  (Arve d so n e t a l, 1994; Be nfe r e t a l, 2012; Bo hme r 
e t a l, 1999; Da hl e t a l, 1996; Era smus e t a l, 2012; Fung  e t a l, 2002; Himme lma nn 
e t a l, 2009; Ro g e rs, 2004; Ro g e rs e t a l, 1994; Sta lling s e t a l, 1993; Ste ve nso n e t 
a l, 1994). The re fo re , a c ro ss the  life sp a n, tho se  with impa ire d  c o g nitio n, se ve re  
c o mmunic a tio n d iffic ultie s a nd  re d uc e d  inde p e nde nc e  a re  a t hig he r risk o f 
d ysp ha g ia , p a rtly b e c a use  o f he a lth, b ut a lso  b e c a use  inte rpre ting  the  no n – 
ve rb a l sig ns o f p e o p le  with le a rning  d isa b ilitie s ma yb e  ha rd e r d uring  
me a ltime s whic h ma y ma ke  me a ltime  ma na g e me nt mo re  d iffic ult (Ha lp e r e t 
a l, 1999; Huxle y a t a l, 1978; Yima z e t a l, 2004). 
Dysp ha g ia  in a sso c ia tio n with le a rning  d isa b ilitie s is a n imp o rta nt 
c o nsid e ra tio n b e c a use  a  hig h pro p o rtio n o f a  p a e d ia tric  d ysp ha g ia  
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c a se lo a d  will ha ve  a  le a rning  d isa b ility a nd  vic e  ve rsa : o ne  stud y ide ntifie d  
tha t 57% within a  g ro up  o f p e o p le  with le a rning  d isa b ilitie s ha d  so me  le ve l o f 
nutritio na l d iffic ultie s (Ke rr e t a l, 2003). Fe e d ing , e a ting  a nd  d rinking  p ro b le ms 
a re  c o mmo n in c hild re n who  ha ve  c o ng e nita l d iso rde rs, a nd  ma ny within this 
g ro up  a re  o f hig h risk o f missing  imp o rta nt d e ve lo p me nta l sta g e s fo r ta ste  
a nd  te xture  d e ve lo p me nt a nd  ma y a lso  d e ve lo p  sub se q ue nt a ve rsio ns to  
fo o d  (Birc h & Ma rlin, 1982; Blisse tt & Ha rris, 2002; Ca ss e t a l, 2005). The se  
d iffic ultie s ma y b e  furthe r e xa c e rb a te d  b y re flux whic h c a n influe nc e  b o th 
a p pe tite  a nd  g ut a b so rp tio n (Bha tia  & Pa rish, 2009; Bille a ud  e t a l, 1990; Ertkin 
e t a l, 2010; G lina na in e t a l, 2011; Kho sho o  e t a l, 2000; Kirb y & No e l, 2007; 
Mc Cle a n & Fink, 1980; Sc hwa rtz e t a l, 1980; Strud wic k, 2003).  
Infa nts who  a re  b o rn pre ma ture ly c a n ha ve  d iffic ultie s e sta b lishing  
suc c e ssful fe e d ing  d ue  to  a n ina b ility to  se q ue nc e  the  suc k-swa llo w-b re a the  
c yc le  (Ro mme l e t a l, 2003; Wa rd  & Be a c hy, 2003). Pre ma ture  infa nts a re  a lso  
a re  vulne ra b le  to  inc re a se d  risk o f mo rb id ity, re sp ira to ry p ro b le ms, 
re a d missio n to  ho sp ita l in the  first ye a r o f life  a nd  d iffic ultie s e sta b lishing  
fe e d ing  (Be ll & Ap e r, 2007; Bla ymo re  – Bie r e t a l, 1993; Eic he nwa ld  e t a l, 2001; 
Gunville  e t a l, 2010; Mc Anulty e t a l, 2009; Re g e v e t a l, 2003; Ra ju e t a l, 2006; 
Shia o  e t a l, 1996; Wa rd  & Be a c hy, 2003). Fe e d ing  pro b le ms a re  o ne  o f the  
mo st c o mmo n re a so ns fo r ho sp ita l re -a d missio n fo r this g ro up  (Esc o b a r e t a l, 
2006). 
The  numb e r o f infa nts a nd  c hild re n with e a ting  a nd  d rinking  d iffic ultie s 
is no t c le a rly q ua ntifie d  a s the y d o  no t c o mprise  a  ho mo g e no us g ro up . In 
a d d itio n, stud ie s va ry in use  o f d e finitio n a s to  whe the r the  e a ting  a nd  
d rinking  d iffic ultie s a re  just o ra l o r p ha ryng e a l, o r if the y a re  a  c o mb ina tio n. 
Fie ld  e t a l (2003) no te d  five  a re a s tha t a  p ra c titio ne r wa s like ly to  e nc o unte r; 
fo o d  re fusa l, fo o d  se le c tivity b y typ e , fo o d  se le c tivity b y te xture , o ra l mo to r 
d e la y a nd  ne uro lo g ic a l swa llo wing  pro b le ms. The  re a so ns fo r the se  d iffic ultie s 
a re  multi-fa c to ria l a nd  ma y b e  d ue  to  la c k o f a  no rma l fe e d ing  e xp e rie nc e , 
a n inte rrup te d  de ve lo p me nt o f e a ting  skills, d iffe re nc e s in musc le  to ne  tha t 
impa ir the  d e ve lo p me nt o f fe e d ing  a nd  d iffe ring  ne uro lo g ic a l a nd  
p hysio lo g ic a l c o mp o sitio n tha t impa c t o n d e ve lo p me nt (Birc h & Ma rlin, 1982; 
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Blisse tt & Ha rris, 2002). Altho ug h le ss pre va le nt o n p a e d ia tric  d ysp ha g ia  
c a se lo a ds, the re  a re  e xa mple s o f a c q uire d  d iso rd e rs thro ug h he a d  injury p lus 
o the r he a lth pro b le ms suc h a s c a nc e r, a  stro ke  o r a  b ra in tumo ur (Che rne y & 
Ha lp e r, 1989;1996; Ma c ka y e t a l, 1999; Mo rg a n e t a l, 2004a ). De p e nd ing  o n 
the  site  o f the  le sio n, dysp ha g ia  ma y b e  te mp o ra ry (whe re  the re  is a  p e rio d  
o f tub e  fe e d ing  in p la c e ) o r p e rma ne nt (whe re  a lte rna tive  fe e d ing  ne e d s to  
b e  imp le me nte d ) (Mo rg a n e t a l 2002; 2003).  
Tra d itio na lly, d ysp ha g ia  within pa e d ia tric s ha s b e e n sp lit b e twe e n 
o rg a nic  (me d ic a l a nd  nutritio na l pro b le ms) a nd  no n-o rg a nic  (b e ha vio ura l 
a nd  p syc ho lo g ic a l p ro b le ms) typ e s o f d iso rde rs (Bitho ny e t a l, 1989; Bud d  e t 
a l, 1992).  Ho we ve r, p ro fe ssio na ls who  wo rk with c hildre n with d yspha g ia  
a rg ue  tha t the  a d e q ua c y o f ho w fe e d ing , e a ting  a nd  d rinking  d iffic ultie s a re  
c la ssifie d  is misle a d ing  (Ro mme l e t a l, 2003). The  c la ssific a tio n o f fe e d ing  
d iffic ultie s into  o rg a nic  a nd  no n-o rg a nic  d iso rd e rs is no t use ful a s it do e s no t 
le a d  na tura lly to  stra ig htfo rwa rd  so lutio ns to  the  ma na g e me nt o f the se  
p ro b le ms (Witte nb e rg , 1990; Do ug la s & Byro n, 1996). Suc h a  rig id  d ivisio n d o e s 
no t a c c o unt fo r the  a e tio lo g y o f the  d iso rd e rs re q uiring  inte rve ntio n a nd  
the re fo re  d o e s no t a llo w a p p ro p ria te  o r e ffe c tive  tre a tme nt p la ns to  b e  
fo rmula te d . The  implic a tio n within c linic a l c ulture s  is tha t the  a e tio lo g y 
p e rha ps sho uld  info rm tre a tme nt , a ltho ug h the  re a lity is tha t fe e d ing , e a ting  
a nd  d rinking  d iso rde rs a re  o fte n mo re  c o mp lic a te d  with c o nside ra b le  o ve rla p  
b e twe e n the  me d ic a l , p syc ho so c ia l  a nd  b e ha vio ura l ne e d s o f c hild re n a nd  
the ir fa milie s (Ha wd e n e t a l, 2000; Ha rris & Ma c Do na ld , 1992; Ro mme l e t a l, 
2003).  
 
1.5 Summa ry 
This the sis e va lua te s a nd  d isc usse s issue s re le va nt to  SLT a sse ssme nt 
a nd  inte rve ntio n within a  p a e d ia tric  p o pula tio n o f infa nts a nd  c hildre n who  
ha ve  d ysp ha g ia . It sug g e sts tha t the  c urre nt e vide nc e  b a se  to  supp o rt ma ny 
stra te g ie s is limite d . The re  is a  c o mp le x inte ra c tio n b e twe e n the  c urre nt 
e vide nc e  b a se  to  supp o rt c o mp e te nt a sse ssme nt a nd  inte rve ntio n a s we ll a s 
va ria b le  p ra c titio ne r und e rsta nd ing  o f the  ne uro lo g y a nd  p hysio lo g y o f the  
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d iso rd e rs se e n c linic a lly. Ad d itio na lly, the  c ultura l va lue s o f p ra c titio ne rs a nd  
the  inte g ra tio n o f g o a ls whilst ma na g ing  fa mily a nd  multi-d isc ip lina ry 
re la tio nships c re a te  a  c o mple x c linic a l e nviro nme nt. Sa lie nt p o ints in this 
the sis a re  sub sta ntia te d  b y p a p e rs pub lishe d  in p e e r re vie we d  jo urna ls. The  
p a pe rs tha t ha ve  b e e n writte n e va lua te  d iffe re nt a spe c ts o f a sse ssme nt a nd  
inte rve ntio n fro m a  SLT p e rspe c tive . A c o ntinuo us the me  thro ug ho ut this 
re se a rc h is to  id e ntify the  ra tio na le  unde rp inning  the ra p y a sse ssme nts a nd  
a p pro a c he s to  inte rve ntio n a nd  ho w the se  link to  e sta b lishe d  the o rie s 
re le va nt to  a  g ro up  tha t ha s a  hig h numb e r o f c o ng e nita l d iso rde rs. The  
fo llo wing  pa ra g ra p hs summa rise  the  to p ic s d isc usse d .  
 
Chapte r 1: Intro duc tion; this c ha p te r intro d uc e s the  b a c kg ro und  c o nc e p ts 
re le va nt to  this the sis. It inc lude s a  d e sc rip tio n o f typ ic a l de ve lo p me nt o f 
fe e d ing , e a ting  a nd  d rinking  skills tha t infa nts a nd  c hild re n e xp e rie nc e . It a lso  
c o nsid e rs pro b le ms tha t ma y b e  e xpe rie nc e d , a nd  the  p re va le nc e  o f the se  
d iffic ultie s. Ma ny infa nts a nd  c hild re n with d ysp ha g ia  a re  hig hly like ly to  ha ve  
so me  le ve l o f le a rning  d isa b ility whic h me a ns tha t ma na g e me nt o f e a ting  
a nd  d rinking  will b e  life -lo ng . The  c ha lle ng e s re la te d  to  this a re  d isc usse d  in 
the  Ha rd ing  & Wrig ht (2010) p a p e r. G ive n tha t ma ny c hildre n a re  like ly to  
ha ve  c o mmunic a tio n ne e ds a lo ng sid e  the ir d ysp ha g ia , the  me a ltime  
e nviro nme nt fro m a n inte ra c tive  pe rsp e c tive  is e xp lo re d . The  c o ntrib utio n 
tha t c ha ng e s in c o mmunic a tio n style  c a n ma ke  in the  ma na g e me nt o f 
d ysp ha g ia  is d isc usse d  in two  p a p e rs (Ha rd ing  e t a l, 2010; Ha rd ing  e t a l, 
2012b ). 
 
1. Ha rd ing  C .  & Wrig ht J.  (2010). Dysp ha g ia : The  c ha lle ng e  o f ma na g ing  
e a ting  a nd  d rinking  d iffic ultie s in c hildre n a nd  a d ults who  ha ve  le a rning  
d isa b ilitie s.  Tizard Le a rning  Disa b ility Re vie w Jo urnal: Vo l.15 (1) Ja nua ry, 4-13 
2. Ha rd ing  C ., Lindsa y G ., O 'Brie n A., Dip p e r L. & Wrig ht J. (2011). The  
c ha lle ng e s o f imp le me nting  AAC  to  c hild re n with p ro fo und  a nd  multip le  
le a rning  d isa b ilitie s: A stud y in ra tio na le  unde rp inning  inte rve ntio n.  Jo urnal o f 
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Re se a rc h in Sp e c ia l Educ a tio na l Ne e ds, Vo l: 11 (2) p  120 - 129; d o i: 
10.1111/ j.1471 - 3802.201001184 
 
Chapte r 2: Asse ssme nt; SLTs use  a  va rie ty o f info rma l, fo rma l a nd  instrume nta l 
a sse ssme nts to  ma ke  c linic a l judg me nts. This c ha p te r re fle c ts o n c urre nt 
p ra c tic e  a nd  d isc usse s the  c ha lle ng e s in d e ve lo p ing  ne w c o nc e p ts a nd  
wa ys o f thinking  to  he lp  e sta b lish mo re  a c c ura te  d e c isio ns. It a lso  re fle c ts o n 
the  ne uro lo g ic a l d iffe re nc e s tha t a re  o c c urring  whe n a sse ssing  a  c hild ’ s skills 
b o th o utsid e  o f a nd  within a  func tio na l e a ting  a nd  d rinking  c o nte xt. The  stra w 
p a pe r is a  no rma tive  d a ta  c o lle c tio n o f d iffe ring  d rinking  stra w sp e e d s. This 
wa s c o lle c te d  fo r use  a s a  c linic a l re fe re nc e  d a ta  b a se  fo r c hildre n with 
p ro g re ssive  musc le  d iso rd e rs a s it p ro vid e s info rma tio n a b o ut no rma l stra w 
d rinking  sp e e d s in re la tio n to  a g e  a nd  g e nd e r in a  g ro up  o f c hildre n a g e d  
fro m 4 ye a rs to  11 ye a rs o f a g e . As this is a  la rg e  sa mp le , it p ro vid e s a  
sub sta ntia l b o d y o f d a ta  to  sup p o rt c linic a l a sse ssme nt a nd  a lso  p ro vid e s a  
p la tfo rm to  d e ve lo p  furthe r me tho d s o f e va lua ting  c ha ng e  in a  p o pula tio n o f 
c hildre n who  ha ve  c ha ng ing  musc le  to ne , e .g . myo to nic  d ystro p hy. 
Disc ussio n c o nsid e rs the  va lue  o f suc h d a ta  a nd  its c o ntrib utio n to  mo re  
info rme d  a sse ssme nt. 
 
Ha rd ing  C ;  Alo ysius A (2011) Drinking  sp e e d  using  a  va lve d  Pa t Sa und e rs 
stra w TM, wid e  b o re  stra w a nd  a  na rro w b o re  stra w in sc ho o l a g e  c hildre n. 
The  Inte rna tio na l Jo urna l o f Evide nc e  Base d He a lth Ca re  9; 435 – 439; do i: 
10.1111/j.1744-1609.2011.00241.x 
 
Chapte r 3: Inte rve ntio n to  manage  dysphagia; ma ny stra te g ie s use d  to  
supp o rt d ysp ha g ia  ma na g e me nt ha ve  a  limite d  ra tio na le  to  supp o rt the m. 
One  o f the  p a p e rs in this c ha p te r ha s a tte mp te d  to  e xa mine  the  the ra p y skills 
use d  to  he lp  c hild re n with a  c o mple x histo ry o f fe e d ing  pro b le ms we a n o ff 
g a stro sto my tub e  fe e ds (Ha rd ing  e t a l, 2010c ). Ea c h e le me nt o f the  
inte rve ntio n is linke d  to  a p p ro p ria te  e vid e nc e  whe re  p o ssib le , a nd  this 
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c ha p te r d isc usse s ho w the  g a p s in inte rve ntio n lite ra ture  fo r p a e d ia tric  
lite ra ture  c o uld  b e  a pp ro a c he d . The  se c o nd  p a p e r fo c use s o n p re - a nd  p o st-
d ysp ha g ia  tra ining  fo r sta ff in a  sp e c ia l sc ho o l c o nte xt (Ha rd ing  & Ha la i, 
2009). Wo rking  with sup p o rt wo rke rs a nd  c a re rs is a  la rg e  p a rt o f d ysp ha g ia  
ma na g e me nt. The  find ing s fro m this p a pe r hig hlig ht so me  imp o rta nt issue s 
re le va nt to  ho w SLTs e na b le  sig nific a nt o the rs to  c a rry o ut stra te g ie s o n a  
d a ily b a sis. This p a p e r a lso  d isc usse s the  impo rta nc e  o f using  c o mmunic a tio n 
in spe c ific  wa ys d uring  me a ltime s to  p ro mo te  p o sitive  e a ting  e xp e rie nc e s a s 
we ll a s a  me tho d  o f ide ntific a tio n o f risk.  
Ha rd ing  C . & Ha la i V. (2009). Pro vid ing  tra ining  fo r c a re rs o f c hild re n who  
ha ve  pro fo und  a nd  multip le  le a rning  d isa b ilitie s. British Jo urna l o f 
De ve lo p me nta l Disab ilitie s, 55(1), 33-47  
Ha rd ing  C ., Fa ima n A., Wrig ht J. (2010). A p ilo t p ro je c t to  e va lua te  a n 
inte nsive  d e se nsitisa tio n, o ra l to le ra nc e  the ra p y a nd  hung e r p ro vo c a tio n 
p ro g ra mme  fo r c hild re n who  ha ve  ha d  p ro lo ng e d  tub e  fe e d s. The  Jo urnal o f 
Evide nc e  Ba se d He a lth Ca re  De c e mb e r (8); 268 – 276 
 
Chapte r 4: No n- nutritive  suc king  inte rve ntio n te c hnique s; this c ha p te r 
d isc usse s NNS a s a n inte rve ntio n in mo re  d e ta il. The  p a p e rs in this c ha p te r 
inc lud e  two  c o mme nta rie s o n NNS a s a  stra te g y (Ha rd ing , 2008; Ha rd ing , 
2009), a  sing le  c a se  stud y (Ha rd ing  e t a l, 2012a ) a  ra nd o mise d  c o ntro lle d  tria l 
whic h c ritiq ue s the  ra tio na le  fo r using  NNS (Ha rd ing  e t a l, 2014) a nd  a  sma ll 
sa mple  o f infa nts with ne uro d isa b ility who  ha ve  use d  NNS, b ut who  ha ve  no t 
a ll a c hie ve d  full o ra l fe e d ing      (Ha rd ing  e t a l, 2015).  The  the me s in the se  
p a pe rs ha ve  b e e n d isc usse d  e a rlie r a nd  inc lud e ; the  imp o rta nc e  o f 
d iffe re ntia ting  b e twe e n no n -nutritive  a nd  nutritive  a c tiva tio n whe n 
imple me nting  stra te g ie s a nd  the  imp o rta nc e  o f c o mmunic a tio n in the  
ma na g e me nt o f infa nt fe e d ing  d e ve lo p me nt.  
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Ha rd ing  C . (2008). Issue s a ro und  no n-nutritive  suc king . De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 50(1) 76-80 
 
Ha rd ing , C . (2009). An e va lua tio n o f the  b e ne fits o f no n-nutritive  suc king  fo r 
p re ma ture  infa nts a s d e sc rib e d  in the  lite ra ture . Arc hive s o f Dise a se  in 
Childho o d , 94(8), 636-640 
 
Ha rd ing  C ., Fra nk L., Dung u C ., Co lto n N. (2012) The  use  o f no n-nutritive  
suc king  to  fa c ilita te  o ra l fe e d ing  in a  te rm infa nt: A sing le  c a se  study. Jo urna l 
o f Pe dia tric  Nursing  27; 700 - 706 
 
Ha rd ing  C ., Fra nk L., Va n So me re n V., Hila ri K., Bo tting  N.   (2014) Ho w d o e s 
no n-nutritive  suc king  sup p o rt infa nt fe e d ing ?  Infa nt Be ha vio r a nd 
De ve lo p me nt 37; 457 – 464  
 
Ha rd ing  C ., Fra nk L., Co c ke rill H., Va n So me re n V., Bo tting  N., Hila ri K. (2015) 
Asse ssme nt a nd  ma na g e me nt o f infa nt fe e d ing . Sub mitte d to  Infa nt. 
Ac c e p te d fo r pub lic a tio n a nd in p re ss. 
 
Chapte r 5: Co nc lusio ns; this c ha p te r summa rise s the  pa pe rs p re se nte d  in 
c ha p te rs 1 to  4. It e xp lo re s the  c ha lle ng e s within e a c h o f the  p a p e rs, a nd  
c ritic a lly e va lua te s the m. It a lso  c o nside rs the  the me s in the  the sis, na me ly the  
find ing s fro m the  NNS re se a rc h a nd  its d iffe re nc e s in c o mp a riso n to  the  o the r 
p a pe rs p ub lishe d  in this a re a  the  ro le  o f c o mmunic a tio n a s a  p o te ntia l 
stra te g y in the  ma na g e me nt o f fe e d ing  d iso rd e rs. It a lso  d isc usse s the  
c o ntrib utio n tha t the  pa p e rs ha ve  ma d e  to  re se a rc h in the  a re a  o f p a e d ia tric  
swa llo wing  d iso rde rs.   
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1.6 Re se a rc h finding s c omple te d by the  a uthor for Cha pte r 1 
 
1. Ha rd ing  C .  & Wrig ht J.  (2010). Dysp ha g ia : The  c ha lle ng e  o f ma na g ing  
e a ting  a nd  d rinking  d iffic ultie s in c hildre n a nd  a d ults who  ha ve  le a rning  
d isa b ilitie s.  Tizard Le a rning  Disa b ility Re vie w Jo urnal: Vo l.15 (1) Ja nua ry, 4-13 
 
This pa p e r p ro vide s a  summa ry o ve ra ll o f the  issue s re le va nt fo r pe o p le  with 
le a rning  d isa b ilitie s a c ro ss the  life spa n. O f p a rtic ula r no te  is the  d e sc rip tio n o f 
the  stra te g ie s use d  tha t a re  o fte n use d  fo r pe o p le  with le a rning  d isa b ilitie s to  
supp o rt the ir e a ting  a nd  d rinking  a nd  the  sma ll e vide nc e  b a se  e vide nt to  
supp o rt the se  stra te g ie s. This is a  the me  tha t is re ite ra te d  thro ug ho ut this 
the sis. This pa pe r a lso  hig hlig hts the  imp o rta nc e  o f c a re rs a nd  tra ining  a s we ll 
a s the  risks o f p o o r o utc o me s a sso c ia te d  with p o o r und e rsta nd ing  o f 
swa llo wing  d iso rde rs.  
2. Ha rd ing  C ., Lindsa y G ., O 'Brie n A., Dip p e r L. & Wrig ht J. (2011a ). The  
c ha lle ng e s o f imp le me nting  AAC  to  c hild re n with p ro fo und  a nd  multip le  
le a rning  d isa b ilitie s: A stud y in ra tio na le  unde rp inning  inte rve ntio n.  Jo urnal o f 
Re se a rc h in Sp e c ia l Educ a tio na l Ne e ds, Vo l: 11 (2)120 - 129 ; d o i: 
10.1111/ j.1471 - 3802.201001184 
This pa p e r is no t sp e c ific a lly a b o ut d ysp ha g ia . Ho we ve r, it d o e s c o nside r a  
me tho d  o f ho w to  imp ro ve  c o mmunic a tio n using  AAC  fo r c hild re n with 
p ro fo und  a nd  multip le  le a rning  d isa b ilitie s. One  o f the  e nviro nme nts ta rg e te d  
in the  stud y wa s me a ltime s whe re  b o th p a rtic ip a nts sig nific a ntly impro ve d  
the ir c o mmunic a tio n re sp o nse s a nd  initia tio n skills. The  mo st imp o rta nt a sp e c t 
o f this p a p e r is tha t it a tte mp ts to  p ro vide  a n e vide nc e  b a se d  ra tio na le  
whe re  p o ssib le . This is imp o rta nt a s this is the  a p pro a c h und e rta ke n with a ll 
the  inte rve ntio n p a p e rs in this the sis.   
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3. Ha rd ing  C ., Wa d e  C ., Ha rriso n K. (2012b ) Co mmunic a tio n b e twe e n 
c hildre n a nd  c a re rs d uring  me a ltime s; wha t c a n we  le a rn to  impro ve  
c o mmunic a tio n o pp o rtunitie s fo r c hildre n with le a rning  d isa b ilitie s?  Jo urna l o f 
Re se a rc h in Sp e c ia l Educ a tio n Ne e ds; 13(4) 242 – 250 
 
The re  is ve ry little  re se a rc h o n typ ic a lly d e ve lo p ing  p o p ula tio ns o f c hild re n 
d uring  me a ltime s. This p a pe r e xp lo re s the  c o mmunic a tio n o f six c hild re n with 
the ir c a re rs d uring  a  typ ic a l me a ltime . The  fina l se c tio n o f the  p a p e r d isc usse s 
ho w this info rma tio n c o uld  b e  use d  whe n c o nside ring  the  me a ltime  
c o mmunic a tio n o f c hild re n who  ha ve  d isa b ilitie s a nd  ma ke s sug g e stio ns 
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1. Ha rd ing  C .  & Wrig ht J.  (2010). Dysp ha g ia : The  c ha lle ng e  o f 
ma na g ing  e a ting  a nd  d rinking  d iffic ultie s in c hild re n a nd  a d ults who  
ha ve  le a rning  d isa b ilitie s.  Tiza rd Le arning  Disa b ility Re vie w Jo urna l: 
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2. Ha rd ing  C ., Lindsa y G ., O 'Brie n A., Dip p e r L. & Wrig ht J. (2011). The  
c ha lle ng e s o f imp le me nting  AAC  to  c hild re n with p ro fo und  a nd  
multip le  le a rning  d isa b ilitie s: A stud y in ra tio na le  und e rp inning  
inte rve ntio n.  Jo urna l o f Re se a rc h in Sp e c ia l Educ a tio na l Ne e ds, Vo l: 11 
(2)120 - 129 ; d o i: 10.1111/ j.1471 - 3802.201001184 
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3. Ha rd ing  C ., Wa d e  C ., Ha rriso n K. (2012b ) Co mmunic a tio n b e twe e n 
c hildre n a nd  c a re rs d uring  me a ltime s; wha t c a n we  le a rn to  impro ve  
c o mmunic a tio n o pp o rtunitie s fo r c hildre n with le a rning  d isa b ilitie s?  
Jo urna l o f Re se a rc h in Sp e c ia l Educ a tio n Ne e ds; 13(4) 242 – 250 
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1.7 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks 
          The  stud ie s p re se nte d  he re  fo c us o n id e ntific a tio n o f d ysp ha g ia  
(Pa p e r 1; Ha rd ing  a nd  Wrig ht, 2010) re le va nt to  infa nts a nd  c hild re n 
who  ha ve  d ysp ha g ia . The  first is tha t a ltho ug h p ra c titio ne rs a re  a wa re  
o f the  sig ns o f a sp ira tio n, a nd  a ltho ug h Ta b le  1 in Pa p e r 1 d iffe re ntia te s 
b e twe e n d iffe ring  le ve ls o f risk sig ns, the  re a lity is tha t in a  c linic a l 
c o nte xt the  d e ma rc a tio n b e twe e n risk fe a ture s is no t c le a r. Altho ug h 
this pa p e r fo c use s o n le a rning  d isa b ility a c ro ss the  life sp a n, the  issue s 
c o mme nte d  o n a re  still a pp ro pria te  to  c o nside r fo r c hild re n with 
c o ng e nita l d iso rd e rs tha t imp a c t o n swa llo wing . The se  issue s a re  tha t 
furthe r re se a rc h is ne e d e d  into  c o ng e nita l d iso rd e rs whe re  the re  is a n 
a sso c ia te d  d ysp ha g ia  ne e d  so  tha t a n inc re a se d  unde rsta nd ing  into  
the  sig ns a nd  risks o f a sp ira tio n a re  b e tte r unde rsto o d . In a d d itio n, this 
p a pe r sta te s tha t re se a rc h a lso  ne e ds to  d e ve lo p  mo re  ro b ust 
me tho d s o f e va lua ting  stra te g ie s fo r c hild re n with c o ng e nita l ne e d s a s 
we ll a s d e ve lo p ing  b e tte r me tho d s o f tra ining  a nd  supp o rting  c a re rs o f 
c hildre n with c o mple x e a ting  a nd  d rinking  ne e d s. The se  p o ints a re  
re fe rre d  to  thro ug ho ut this the sis.   
            Ka yse r-Jo ne s a nd  Sc he ll (1997) hig hlig hte d  the  imp o rta nc e  o f 
ve rb a l p ro mp ting  a nd  a  so c ia l e xpe rie nc e  d uring  me a ltime s in 
d e ve lo p ing  e ffe c tive  o utc o me s fo r p e o p le  with d e me ntia . Othe r 
re se a rc he rs within the  fie ld  o f e ld e rly c a re  ha ve  id e ntifie d  tha t 
impro ve d  o ra l inta ke  a nd  q ua lity o f life  c a n a rise  d ue  to  the  ta rg e te d  
use  o f c o mmunic a tio n (Curle  & Ke lle r, 2010; Pa q ue t e t a l, 2008). Fo r 
c hildre n with d ysp ha g ia , me a ltime  c o mmunic a tio n ha s no t b e e n 
stud ie d  ve ry sub sta ntia lly. The  se c o nd  pa pe r (Ha rd ing  e t a l, 2010a ) 
fo c use s o n two  fa milia r c hild re n who  ha d  mo re  ta rg e te d  use  o f the ir 
AAC  sup p o rts in a  ra ng e  o f c o nte xt inc lud ing  me a ltime s whe re  
sig nific a nt imp ro ve me nts in use  o f c o mmunic a tio n a nd  initia tio n fro m 
the  c hildre n wa s no te d . Whe re a s it is no t p o ssib le  to  c o nc lude  fro m this 
stud y tha t impro ve d  c o mmunic a tio n ma na g e me nt d uring  me a ltime s 
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impro ve d  a ll a sp e c ts o f e a ting  a nd  d rinking  ma na g e me nt, it is 
inte re sting  to  spe c ula te  a s to  why b o th p a rtic ip a nts impro ve d  
sig nific a ntly in this c o nte xt. Child  p a rtic ip a nt K o nly ma d e  sig nific a nt 
impro ve me nts with his c o mmunic a tio n d uring  me a ltime s, a ltho ug h no t 
the  o the r two  ta rg e te d  a c tivitie s. This p a p e r is no t sp e c ific a lly a b o ut 
d ysp ha g ia , b ut it is impo rta nt a s it illustra te s the  p ro b le ms o f using  AAC  
a nd  c o mmunic a tio n ma na g e me nt fo r c hildre n who  ne e d  he lp  to  
a c c e ss a nd  use  the ir c o mmunic a tio n. Ho we ve r, it d o e s sho w tha t 
c ha ng e  is p o ssib le , a nd  wha t future  re se a rc h p ro je c ts ne e d  to  e xp lo re  
is the  link b e twe e n c o mmunic a tio n ma na g e me nt a nd  e a ting  a nd  
d rinking  ma na g e me nt. Pa p e r 3 (Ha rd ing  e t a l, 2012b ) d e sc rib e s ho w 
re se a rc h sho uld  c o nside r ma king  c le a re r the  links b e twe e n use  o f 
a p pro pria te  c o mmunic a tio n stra te g ie s a nd  risk re d uc tio n in the  
d isc ussio n se c tio n. In a d d itio n, it hig hlig hts spe c ific , p ra c tic a l stra te g ie s 
tha t c a n b e  a pp lie d  to  a ssist c hild re n with e a ting  a nd  drinking  
d iffic ultie s in re la tio n to  imp ro ving  the ir e xp e rie nc e  o f the  me a ltime  b ut 
inc re a se d  p o sitive  p a rtic ipa tio n a s we ll a s se tting  up  a  c o nsiste nt 
me tho d  o f c o mmunic a tio n tha t sup p o rts the  c hild ’ s a b ilitie s d uring  the  
me a l. Using  AAC  mo re  p ro fic ie ntly d uring  the  me a ltime  will no t ma ke  
the  a sp ira tio n p ro b le ms “d isa pp e a r” , b ut it c o uld  p o ssib ly re duc e  risk 
thro ug h pa c ing , re a d ing  a  c hild ’ s no n-ve rb a l sig ns a nd  re sp o nd ing  to  
risk sig ns. Co mmunic a tio n in re la tio n to  use  o f sp e c ific  typ e s o f 
la ng ua g e  use d  b y p a re nts c a n supp o rt e a ting  d e ve lo p me nt a s 
hig hlig hte d  b y Ha rd ing  e t a l (2010b ) in Cha p te r 3.  It is a lre a d y kno wn 
tha t a ny a tte mp t a t ind e pe nd e nt fe e d ing  c a n re d uc e  risk to  a  d e g re e  
(Pinning to n & He g a rty, 2000) a s the  c hild  ha s so me  c o ntro l o ve r the  
p a c e  o f the  me a l; if pa c e  ha s b e e n sho wn to  b e  imp o rta nt in this 
re sp e c t the n it c a n b e  a ssume d  tha t the  sa me  o utc o me s ma y a rise  
with a  mo re  fo c use d  use  o f the  c hild ’ s o wn c o mmunic a tio n stra te g ie s. 
This pa p e r stre sse s tha t it d o e s no t se e k to  re c o mme nd  re p lic a tio n o f 
so c ia l c o mmunic a tio n d uring  me a ltime s a s fo r c hildre n who  d o  no t 
ha ve  e a ting  a nd  d rinking  o r le a rning  d iffic ultie s. Ra the r, it sug g e sts tha t 
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c o mmunic a tio n is use d  in a  func tio na l , c o nsiste nt a nd  struc ture d  wa y 
so  tha t the re  a re  so me  so c ia l a nd  le a rning  o pp o rtunitie s, a nd  so  the  
c hild  c a n ha ve  so me  furthe r c o ntro l o ve r the  p a c e  a nd  rhythm o f the  
me a l. This c o nsiste nc y sho uld  p ro mo te  so me  risk re d uc tio n, b ut furthe r 
re se a rc h is ne e d e d  a s sug g e ste d  b y the  wo rk p re se nte d  he re  to  
p ro vid e  mo re  spe c ific  d e ta il a b o ut wha t the  a c tua l b e ne fits o f 
c o mmunic a tio n ma na g e me nt fo r c hildre n with d ysp ha g ia  a c tua lly is.    
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CHAPTER 2: Asse ssme nt 
 
2.1 Introduc tion to  Chapte r 2 
This c ha p te r c o nsid e rs c o mple x issue s a sso c ia te d  with the  a sse ssme nt 
o f swa llo wing . The se  issue s a re  va rie d  a nd  this c ha p te r d isc usse s the  d isp a rity 
b e twe e n wha t is kno wn a b o ut swa llo wing  suc h a s the  timing  a nd  
c o o rd ina tio n o f musc le  mo ve me nt a nd  whic h func tio ns SLTs a im to  a sse ss. As 
with tre a tme nt a nd  inte rve ntio n o f d ysp ha g ia , the  va st ma jo rity o f p a pe rs tha t 
e va lua te  no rma l func tio n a re  with a d ults ra the r tha n infa nts a nd  c hild re n 
(Bro d sky e t a l, 2012; Da nie ls & Fo und a s, 2001; Hiss e t a l, 2001; Le de rle  e t a l, 
2012). Inte re sting ly, ma ny o f the se  p a p e rs use  a  wid e  ra ng e  o f me tho d s to  
c o lle c t d a ta , whic h va ry fro m ve ry pra c tic a l o b se rva tio ns, thro ug h to  mo re  
c o mple x instrume nta l me a sure s. This c ha p te r ra ise s the  imp o rta nc e  o f 
d e ve lo p ing  simp le  ye t e ffe c tive  wa ys o f q ua ntifying  a nd  re p o rting  wha t is 
se e n a nd  ho w this c o ntrib ute s to wa rd s mo re  a c c ura te  c linic a l a sse ssme nt.  
No rm-re fe re nc e d  d a ta  is o fte n use d  d uring  swa llo wing  a sse ssme nts fo r 
c o ng e nita l a s we ll a s a c q uire d  d iso rd e rs (Ba te ma n e t a l 2007; Ma rtino  e t a l, 
2004).It ha s to  b e  q ue stio ne d  a s to  wha t the  b e ne fits a re  o f c o mp a ring  o ra l 
mo to r a nd  p ha ryng e a l skills o f a  c o ng e nita l o r a  p ro g re ssive  d iso rde r to  a  
typ ic a l p o p ula tio n. Future  re se a rc h ne e d s to  e sta b lish ho w find ing s, 
p a rtic ula rly b o th te mpo ra l me a sure s a nd  no rm – re fe re nc e d  d a ta  c a n b e  
a p p lie d , if re le va nt, to  a  c linic a l a sse ssme nt c o nte xt. So me  o f the se  q ue stio ns 
ha ve  a lre a d y b e e n d isc usse d  in c ha p te r 1 in the  third  pa pe r, (Ha rd ing  e t a l, 
2012) whe re  the  a utho rs c o nside r tha t me a ltime s a re  imp o rta nt fo r o ra l mo to r 
a nd  so c ia l d e ve lo p me nt. Ho we ve r, the y d o  no t re c o mme nd  tha t a  sta nd a rd  
te mp la te  o f typ ic a l me a ltime  b e ha vio urs b e  a p p lie d  to  c hild re n with e a ting , 
d rinking  a nd  le a rning  ne e d s, b ut tha t a  c hild ’ s e nviro nme nt sho uld  b e  
ma ximise d  to  re d uc e  a ny risks fro m e a ting  a nd  d rinking  d iffic ultie s a nd  to  
e nha nc e  c o mmunic a tio n o p p o rtunity re le va nt to  the  c o nte xt (Ha rd ing  e t a l, 
2012b ).The  p a pe r c o nc lud ing  this c ha p te r e va lua te s stra w d rinking  in typ ic a lly 
d e ve lo p ing  c hildre n a g e d  fro m 6 -11 ye a rs (Ha rd ing  & Alo ysius, 2011). This 
info rma tio n wa s o b ta ine d  so  tha t the  no rma tive  d a ta  c o uld  b e  use d  
c o mpa ra tive ly with c hild re n who  ha ve  p ro g re ssive  d iso rd e rs. Childre n with 
p ro g re ssive  musc le  d iso rd e rs a re  like ly to  d e ve lo p  no rma lly in e a rly life , b ut a s 
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the  d iso rd e r e me rg e s, c ha ng e s b e g in to  o c c ur tha t ma y impa c t o n a  c hild ’ s 
a b ility to  sa fe ly ma inta in a  full d ie t thro ug h e a ting  a nd  drinking . Using  d a ta  
fro m a  no rma l p o pula tio n in this insta nc e  is p o te ntia lly b e ne fic ia l in tha t 
c ha ng e s in skills c a n b e  mo nito re d  mo re  e ffic ie ntly a nd  q uic kly using  a  ve ry 
simp le  me tho d . At the  e nd  o f the  p a p e r, so me  c linic a l a p p lic a tio ns a re  
d isc usse d  in re la tio n to  the  find ing s.  
 
2.2 Informa tion g a the ring , obse rva tion a nd ora l- motor e xa mina tion 
This se c tio n d isc usse s the  ra ng e  o f o b se rva tio ns a nd  a sse ssme nt me tho d s 
use d  with infa nts, c hildre n a nd  yo ung  pe o p le  who  ha ve  d ysp ha g ia . 
 
2. 2. 1. Case  histo ry  
          Info rma tio n g a ine d  thro ug h d isc ussio n with c a re rs is e sse ntia l in 
und e rsta nd ing  the  na ture  o f the  pro b le ms a ffe c ting  e a ting  a nd  d rinking  a s 
we ll a s in c o nsid e ring  a ny stra te g ie s re c o mme nd e d  p o st a sse ssme nt 
(Ba te ma n e t a l, 2007; He ndrix, 1993; Pe ttig re w & O ’ To o le , 2007). G a ining  the  
c a re r pe rspe c tive  c a n a lso  he lp  e sta b lish a  po sitive  c o lla b o ra tive  re la tio nship  
(He nd rix, 1993). Pa re nt a nd  c a re r re p o rting  c a n b e  influe nc e d  b y the  
e mo tio na l a sso c ia tio ns with the  c hild ’ s e a ting  a nd  d rinking  pro b le ms a nd  the  
impa c t o n d a ily life  a c tivitie s (Slo p e r a t a l, 1991; Slo p e r & Turne r, 1993). Pa re nts 
o fte n und e re stima te  the  p ro b le ms a nd  risks a sso c ia te d  with the ir c hild ’ s 
e a ting  a nd  d rinking  (C ra ig  & Hig g s, 2012; Se lle rs e t a l, 2014a ; 2014b ; Sulliva n e t 
a l, 2000). It is unc e rta in a s to  why p a re nts a nd  c a re rs und e re stima te  fe e d ing  
p ro b le ms. It c o uld  b e  tha t the y  va lue  the  e xp e rie nc e  o f o ra l fe e d ing  hig hly 
a nd  tha t the y fe e l tha t the y ma y b e  vie we d  ne g a tive ly b y p ro fe ssio na ls, o r 
the y fe a r tha t a ny sta te me nts a sso c ia te d  with d iffic ultie s c o uld  le a d  to  
sig nific a nt c ha ng e s, e .g . tub e  fe e d ing , a nd  the re fo re  a  se nse  o f lo ss o f a n 
intima te  time  fo r inte ra c tio n with the ir c hild (Cra ig  e t a l, 2003b ). As c e rta in 
c linic a l c o nd itio ns ha ve  a  hig h c o rre la tio n with d ysp ha g ia , ma ny c hild re n 
a sse sse d  a re  a t risk o f e a ting  a nd  swa llo wing  p ro b le ms (Do d rill, 2011; Fie ld  e t 
a l, 2003; Ha rd ing  & Wrig ht, 2010). Kno wle d g e  o f d e mo g ra p hic  c ha ra c te ristic s 
c a n he lp  info rm a nd  sup p o rt a c c ura te  c a se  histo ry ta king  a nd  impro ve  
p la nning  fo r p re ve nta tive  stra te g ie s to  re d uc e  a sp ira tio n. It c a n a lso  p ro mo te  
a c c ura te  a nd  a p pro pria te  g o a l se tting  thro ug h a n info rme d  hyp o the tic a l 
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p ro c e ss (He nd rix, 1993). Ho we ve r, a  risk is tha t a n o ve r-fo c us o n d ia g no stic  
a ttrib ute s o f a  c o nd itio n a nd  a n o ve r-re lia nc e  o n the  e c o lo g ic a l va lid ity o f 
instrume nta l a sse ssme nts suc h a s vid e o fluo ro sc o p y c a n le a d  to  d e c isio ns tha t 
a re  no t p e rc e ive d  to  re fle c t the  c hild ’ s fe e d ing  a b ilitie s in re a l life  a nd  
the re fo re  inc re a se  c o nflic t with c a re rs (Cra ig  & Hig g s, 2012).  
2 .2 .2 Ob se rva tio n 
          Asse ssme nt re q uire s the  o b se rva tio n a nd  e va lua tio n o f a  numb e r o f 
d iffe re nt a spe c ts b o th e nviro nme nta l a nd  p hysio lo g ic a l so  tha t a  full a nd  
a c c ura te  p ic ture  o f a  c hild ’ s e a ting  a nd  d rinking  ne e d s c a n b e  o b ta ine d  
(Ha rd ing  & Wrig ht, 2010; Le fto n-Grie f & Arve dso n, 2008; Lo g e ma nn e t a l, 1999; 
Ma rtino  e t a l, 2000; Sc hwa rtz e t a l, 2001). In a sso c ia tio n with o b se rva tio n o f 
swa llo wing  func tio n, no n-ve rb a l skills, in p a rtic ula r, tho se  a sso c ia te d  with o ra l 
re a d ine ss o r a sp ira tio n a re  c o nsid e re d  a s a n imp o rta nt pa rt o f a sse ssme nt (G ill 
e t a l, 1992; Ha rd ing  & Wrig ht, 2010). Fo r p re ma ture  infa nts, o b se rva tio n o f a nd  
he lp ing  the  infa nt to  d e ve lo p  o ra l re a d ine ss sig ns a re  imp o rta nt whe n 
p re p a ring  fo r the  intro d uc tio n o f o ra l fe e d ing , usua lly a t a ro und  34 we e ks 
(Mc Ca in, 2003; Mc Ca in e t a l, 2001; Mc Ca in & Ga rside , 2002; Mc Gra th & 
Bo d e a  Bra e sc u, 2004; Mc Gra th & Me d o ff-Co o p e r, 2002; Sid d e ll & Fro ma n, 
1993). Ale rtne ss a nd  no n-nutritive  suc king  c o mp e te nc e  a re  o fte n a sse sse d  in 
c o mb ina tio n with a  re vie w o f suc c e ssful we ig ht g a in, re sp ira to ry sta b ility, 
g e ne ra l p hysio lo g ic a l sta b ility a nd  the  d e ve lo p me nt o f a le rtne ss a nd  hung e r 
sig ns b e fo re  a  tub e  fe e d  (Mc Gra th & Me d o ff-Co o p e r, 2002; Pine lli & 
Syming to n, 2005) 
          During  a sse ssme nt, o b se rva tio ns mig ht inc lud e  e va lua tio n o f swa llo wing  
thro ug h o b se rva tio n o f mo ve me nt a fte r d rinking  ste rile  wa te r a s we ll a s 
liste ning  to  vo ic e  q ua lity (whic h is ind ic a tive  o f a sp ira tio n) (Ba te ma n e t a l, 
2007; De  Pip p o  e t a l, 1992;  Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007; 
Suite r & Le de r, 2008; Ra msa y e t a l, 2003; Te isma nn e t a l, 2011). Altho ug h SLTs 
ma y use  a  va rie ty o f a sse ssme nt me tho d s, mo st wo uld  c o nside r c o mp le ting  
a n o ra l – mo to r e xa mina tio n o r “b e d side  c linic a l a sse ssme nt”  (Ba te ma n e t a l, 
2007; Ke nne d y, 1992; Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007; Pric e  e t 
a l, 1997) a s we ll a s a n o b se rva tio n o f a  typ ic a l me a ltime  (Ba te ma n e t a l, 2007; 
Le fto n-Grie f & Arve d so n, 2008; Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007). 
Ora l-mo to r e xa mina tio n ma y invo lve  ma nip ula ting  the  ja w a nd  to ng ue  a nd  
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lo o king  a t o ra l se nsa tio n (Ba te ma n e t a l, 2007; Ke nne d y, 1992; Ma rtino  e t a l, 
2004; Pe ttig re w & O ’ To o le , 2007). Asse ssing  the  g a g  re fle x is use d  b y so me  SLTs 
a s p a rt o f the ir o ra l -mo to r e xa mina tio n a s it g ive s so me  ind ic a tio n o f 
se nsa tio n ra the r tha n swa llo w c o mp e te nc e . Ac tiva tio n o f the  g a g  is d iffe re nt 
fro m initia tio n o f a  c o ug h; the  g a g  utilise s g lo sso p ha ryng e a l se nso ry inp ut 
(c ra nia l ne rve  XI) a nd  va g a l mo to r o utp ut (c ra nia l ne rve  X) whic h is d iffe re nt 
fro m the  c o ug h re fle x  a s this invo lve s supe rio r la ryng e a l (va g a l) se nso ry inp ut 
with re c urre nt la ryng e a l mo to r a nd  g lo ttic  c lo sure  (C ic he ro  & Murdo c h, 2006; 
Lo ve  & We b b , 2001). Be c a use  the  g a g  re fle x a nd  swa llo wing  re fle x a re  no t 
a c tiva te d  b y the  sa me  ne uro lo g ic a l pa thwa ys ma ny c linic ia ns a rg ue  tha t 
a sse ssing  the  g a g  g ive s little  info rma tio n a b o ut the  sa fe ty o f the  swa llo w a nd  
d o  no t use  it in a sse ssme nts (Ba te ma n e t a l, 2007; Lo g e ma nn e t a l, 2008). With 
a c q uire d  d iso rd e rs tho ug h, the  a b se nc e  o f a  g a g  is use d  a s a  pre d ic to r o f the  
like liho o d  o f no n-o ra l inta ke  a nd  if la c k o f a  g a g  pe rsists b e yo nd  fo ur we e ks it 
is re g a rd e d  a s b e ing  a n ind ic a to r o f sig nific a nt d ysp ha g ia  (Erte kin & 
Ayd o g d u, 2003; Ma ko to  e t a l, 2010; Ra mse y e t a l, 2005). A lite ra ture  se a rc h 
fro m 1970 - 2014 fo und  tha t the re  we re  no  p a e d ia tric  stud ie s tha t ind ic a te d  
the  imp o rta nc e  o f the  g a g  with e ithe r c o ng e nita l o r a c q uire d  c o nd itio ns 
(Ap p e nd ix 1). Sixte e n stud ie s we re  id e ntifie d  fro m the  se a rc h, b ut no ne  we re  
suita b le  fo r d isc ussio n in this the sis. This is b e c a use  two  p a p e rs we re  sing le  
c a se  stud ie s o f a d ults with c o mple x a c q uire d  ne e d s (Cho i e t a l, 2006;Villa re jo  
– Ga le nd e  e t a l, 2003); five  d isc usse d  a d ult  stro ke  c a se s (Hug he s & Wile s, 
1996;  Ko lb  & Bro e he r, 2009; Nishiwa hi e t a l, 2005; Ra mse y e t 
a l,2005;So ma sund a ra m e t a l, 2014); fo ur fo c use d  o n instrume nta l a sse ssme nt 
with a d ult a c q uire d  c a se s (Ble a c h, 1993; Bo urs e t a l, 2009; Ka ye  e t a l, 1997; 
Le de r & Esp ino sa , 2002); two  e xp lo re d  o ra l mo to r d iffic ultie s e xpe rie nc e d  b y 
a d ults witho ut c o ng e nita l d iso rde rs  re q uiring  me d ic a tio n (Cha uma tin & 
La c ha ux, 2012; Ma ng illi e t a l, 2009)a nd   two  e va lua te d  b e dside  c linic a l 
a sse ssme nt me tho ds (Go nza le z- Fe rna nd e z e t a l, 2011; Le de r e t a l, 2002). Only 
o ne  p a pe r re fe rre d  to  a  p a e d ia tric  p o p ula tio n, b ut this wa s a b o ut ma na g ing  
fo re ig n b o d y ma te ria ls in the  o e so p ha g us a nd  the re fo re  wa s no t fo c using  
sp e c ific a lly o n d ysp ha g ia  (Ro d e rig ue z e t a l, 2012). Altho ug h the  g a g  d o e s no t 
p ro vid e  sp e c ific  info rma tio n a b o ut the  swa llo w it c a n p ro vide  se nso ry 
info rma tio n a nd  g ive  a n ind ic a tio n o f a ny c ha ng e s tha t a re  o c c urring  in a  
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p e rso n’ s ne uro lo g ic a l sta tus (Erte kin & Ayd o g d u, 2003). A simila r issue  is 
re la te d  to  p a la ta l func tio n, a nd  d uring  o b se rva tio n a nd  a sse ssme nt the  SLT 
ma y, fo r e xa mple , a sk the  c lie nt to  sa y “a h”  so  tha t p a la ta l func tio na l a nd  
vo ic e  q ua lity c a n b e  a sse sse d , o r a sk the  c lie nt to  swa llo w the ir sa liva  p rio r to  
a tte mp ting  a  d ry swa llo w. C lie nts ma y a lso  b e  a ske d  to  d e mo nstra te  a  ra ng e  
o f to ng ue  mo ve me nts b o th inside  a nd  o utside  the  o ra l c a vity. The re  is 
the re fo re  a  re lia nc e  o n c lie nt c o g nitio n to  b e  a b le  to  c o mply with b a sic  
c o mma nds, b ut the re  is a lso  a n e xp e c ta tio n tha t a c tio ns c a rrie d  o ut o utsid e  
o f a  func tio na l c o nte xt will p ro vid e  info rma tio n tha t ha s d ire c t re le va nc e  to  
the  p ro c e ss o f e a ting  a nd  d rinking . Ho we ve r, the  ne uro lo g ic a l a c tiva tio n fo r 
the se  va rie d  skills is d iffe re nt, a nd  this is d isc usse d  la te r (Be nne tt e t a l, 2007; 
Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn 
e t a l, 2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2004; 
Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Suzuki e t a l 
2003).    
 Asse ssme nt ma y a dd itio na lly invo lve  o the r me tho d s suc h a s c e rvic a l 
a usc ulta tio n. This is a  me tho d  o f sub je c tive ly e va lua ting  the  p ha ryng e a l 
func tio n b y liste ning  to  b re a thing  a nd  swa llo w so und s d uring  a  swa llo w 
(Lo g a n & Bo sma , 1967; Ta ka ha shi e t a l, 1994). Altho ug h a c o ustic  a na lysis o f 
swa llo w so unds ha s pro d uc e d  re sults fo r swa llo w so und  d ura tio n with p e a k 
inte nsity re c o rd ing s a nd  a sso c ia te d  g e nd e r d iffe re nc e s (Yo uma ns & 
Stie rwa lt,2005) a nd  sp e c ific  d ura tio n o f la ryng e a l a nd  p ha ryng e a l so und s 
a sso c ia te d  with mo ve me nt (Mo rinie re  e t a l,2008) this typ e  o f d a ta  ha s no t 
b e c o me  inte g ra te d  into  ma instre a m a sse ssme nt (Ba te ma n e t a l, 2007; 
Ke nne d y, 1992; Ma rtino  e t a l, 2004; Pe ttig re w & O ’ To o le , 2007).One  re a so n 
c o uld  b e  tha t pra c titio ne rs ma y inte rp re t so und s a s e ithe r b e ing  a  swa llo w 
“ c lic k”  o r b re a th so und , o r a lte rna tive ly, ma y no t he a r a ll so unds c o nsiste ntly 
(Bo rr e t a l, 2007; Le slie  e t a l, 2004). Simila r d iffic ultie s in inte rp re ta tio n ha ve  
b e e n id e ntifie d  with swa llo w so und s in a  p o pula tio n o f he a lthy c hildre n 
(Alme id a  e t a l, 2008). Ano the r re a so n c o uld  b e  tha t a g re e me nt b e twe e n 
p ra c titio ne rs is no t stro ng . Stro ud  e t a l, (2002) e va lua te d  a g re e me nt in 
id e ntific a tio n o f swa llo w so und s using  sixte e n re c o rd ing s. Only thre e  o f the  
re c o rd ing s we re  e xa mp le s o f a sp ira tio n. Ag re e me nt b e twe e n ra te rs wa s o nly 
fa ir (0.28 ka p p a ).In a  simila r stud y using  re c o rd ing s o f d ysp ha g ic  stro ke  a d ults, 
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Le slie  e t a l, (2004) ha d  p o o r inte r-ra te r re lia b ility o n no rma l swa llo ws (0. 02 
ka p pa ) a nd  p o o r inte r-ra te r re lia b ility o n a b no rma l swa llo ws (0.18 
ka p pa ).The se  find ing s c urre ntly sug g e st tha t this to o l re ma ins a n a d junc t to  
a sse ssme nt ra the r tha n c o re  in de c isio n ma king  a b o ut the  ide ntific a tio n o f 
a sp ira tio n o r pe ne tra tio n. Stud ie s o n c e rvic a l a usc ulta tio n ha ve  a d d itio na lly 
b e e n c ritic ise d  in the  lite ra ture  b e c a use  o f d e sig n limita tio ns a nd  unc le a r 
c rite ria  fo r p a rtic ip a nt se le c tio n (Co llins & Ba khe it, 1997); p o o r c o mpa riso n 
with instrume nta l e va lua tio n suc h a s vide o fluo ro sc o p y (Lim e t a l, 2001); sma ll 
sa mple  size s (Se lla rs e t a l, 1998) a nd  p o o r inte r-ra te r re lia b ility (Le slie  e t a l, 
2004; Stro ud  e t a l, 2002).  
          Ano the r a sse ssme nt to o l is pulse  o xime try whic h is use d  to  mo nito r he a rt 
ra te  a nd  le ve l o f o xyg e n sa tura tio n d uring  a  me a ltime  o r o ra l tria l o f fluid  o r 
fo o d  (Le d e r e t a l, 2011; Mo rg a n e t a l, 2001; 2004b ; Smith e t a l, 2000). An 
inc re a se  in re sp ira to ry e ffo rt c a n inte rrup t the  swa llo w p ro c e ss a nd  le a d  to  
a sp ira tio n o r a n a sp ira tio n e ve nt whic h is ind ic a te d  b y o xyg e n d e sa tura tio ns 
(Do zie r e t a l, 2006; Le de r, 2000; Le d e rle  e t a l, 2012). Mo rg a n e t a l, (2001) 
e va lua te d  nine  c hild re n (me a n a g e  14 ye a rs, ra ng e  9;7 – 15;11 ye a rs) with 
c hro nic  ne uro lo g ic a l d isa b ility a nd  c o mp a re d  the m to  nine  he a lth c o ntro ls 
with the  sa me  me a n a g e  ( ra ng e  9;5 ye a rs – 16;0 ye a rs). A sta tistic a lly 
sig nific a nt d iffe re nc e  wa s fo und  in o xyg e n sa tura tio n le ve ls b e twe e n the  two  
g ro ups d uring  o ra l inta ke . Only thre e  c hildre n d e mo nstra te d  o xyg e n 
d e sa tura tio n d uring  the ir me a l. The  a utho rs a c kno wle d g e  tha t this wa s o nly a  
sma ll sa mple , a nd  tha t furthe r da ta  ne e d s to  b e  c o lle c te d  o n la rg e r sa mple s 
o f c hildre n with a  wide r ra ng e  o f d iffic ultie s a sso c ia te d  with d ysp ha g ia .    
Bo th c e rvic a l a usc ulta tio n a nd  p ulse  o xime try re ma in p a rt o f c linic a l 
a sse ssme nt a nd  wo uld  no t b e  use d  o n the ir o wn to  id e ntify a sp ira tio n. Ha ving  
a c c e ss to  e q uip me nt whic h c a n ma ke  c a lib ra te d  me a sure s o f o ra l a nd  
p ha ryng e a l func tio n is no t re a d ily a va ila b le , a nd  a s a  re sult, c linic ia ns re ly o n 
o b se rva tio n a nd  use  o f a d d itio na l p ro c e d ure s suc h a s tho se  
d e sc rib e d (Pe rlma n e t a l, 2000; Smith e t a l, 2000).The  c o nc lusio ns d ra wn a nd  
me a sure me nts ta ke n d uring  o b se rva tio n /  c linic a l a sse ssme nt inc lud ing  
c e rvic a l a usc ulta tio n a nd  p ulse  o xime try a re  no t c o nsiste nt a s the re  is no  o ne  
a g re e d  fo rma t o r me tho d o lo g y in use , a nd  the  re c o rd ing s o b ta ine d , 
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p a rtic ula rly fo r p ulse  o xime try, a re  no t a lwa ys a c c ura te (Do zie r e t a l, 2006; 
Le de rle  e t a l, 2012). 
 A fe w stud ie s ha ve  e va lua te d  the  no rma l de ve lo p me nt o f e a ting  a nd  
d rinking  in te rms o f a mo unt o f fluid  ing e ste d , numb e rs o f sp o o nfuls o f fo o d  
ta ke n, typ e s o f fo o d s to le ra te d  a nd  g e ne ra l o ra l mo to r skill de ve lo pme nt 
(G ise l, 1988; G ise l e t a l, 1986; Ha rd ing  & Alo ysius, 2011; Hud sp e th e t a l, 2006; 
Po tte r & Sho rt, 2009; Va n d e n Eng e l – Ho e k e t a l, 2014). The  d e ve lo p me nt o f 
d iffe ring  me tho ds a nd  va rie ty in a sse ssme nt c o uld  b e  multi-fa c to ria l. One  
re a so n, p a rtic ula rly in p a e d ia tric  d ysp ha g ia  is tha t a  sma ll numb e r o f SLTs who  
wo rk with c hildre n sp e c ia lise  in this a re a  a nd  this imp a c ts o n the  d e ve lo p me nt 
o f wid e ly use d  me tho ds (Ba ile y e t a l, 2008). A na rro w d e finitio n o f 
“d ysp ha g ia ”  ha s b e e n sug g e ste d  a s b e ing  o ne  re a so n fo r the  inc o nsiste nc y in 
the  d e ve lo p me nt o f c o re  d ysp ha g ia  a sse ssme nt skills (Le slie  e t a l, 2003). 
Be c a use  o f the  inc o nsiste nc y in the  a va ila b ility o f this info rma tio n a nd  limite d  
a p p lic a tio n to  c linic a l p ra c tic e , muc h e xpe rtise  with a sse ssme nt re lie s o n 
p ra c titio ne r kno wle d g e  a nd  e xpe rie nc e  o f no rma l ve rsus d e via nt fe e d ing , 
e a ting  a nd  d rinking  a b ilitie s a nd  a pp lic a tio n o f this to  a n o b se rva tio na l 
c o nte xt (se e  Ta b le  1, p  7 ; Ha rd ing  & Wrig ht, 2010).  
 
2. 2 .3 Che c klists use d in o b se rva tio n 
          The  numb e r o f spe c ific  d ysp ha g ia  a sse ssme nts a va ila b le  fo r infa nts, 
c hildre n a nd  yo ung  p e o p le  a re  limite d  in numb e r. Ho we ve r, the re  a re  so me  
c o mme rc ia lly a va ila b le  a sse ssme nts sp e c ific a lly d e sig ne d  fo r a  pa e d ia tric  
c a se lo a d  (Brind le y, e t a l, 1996; Eva ns-Mo rris & Dunn-Kle in, 2000; Me ye r-Pa lme r, 
1993; Re illy e t a l, 1995; Skuse  e t a l, 2000; Se lle rs e t a l, 2014a ; 2014b ). Mo st o f 
the se  a sse ssme nts ha ve  ha d  inte r-ra te r a nd  intra -ra te r re lia b le  me a sure s 
c o mple te d  (Brind le y, e t a l, 1996; Me ye r-Pa lme r e t a l, 1990; Re illy e t a l, 1995; 
Skuse  e t a l, 2000; Se lle rs e t a l, 2014a ; 2014b ). Only o ne  is a  spe c ific  c he c klist 
whic h hig hlig hts ke y a re a s tha t a  pra c titio ne r wo uld  b e  e va lua ting  during  
a sse ssme nt (Eva ns-Mo rris & Dunn-Kle in, 2000). The  Ne o na ta l Ora l Mo to r 
Sc he d ule  (NOMAS; Me ye r-Pa lme r, 1993) is spe c ific a lly fo r infa nts in a c ute  c a re  
se tting s. The  NOMAS is a  c linic a l to o l tha t c a te g o rise s o ra l-mo to r p a tte rns tha t 
und e rlie  fe e d ing  b e ha vio ur in ne o na te s a nd  it invo lve s e va lua tio n o f b o th 
no n-nutritive  a nd  nutritive  suc king . It d e sc rib e s 13 c ha ra c te ristic s o f to ng ue  
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a nd  ja w mo ve me nt; Me ye r-Pa lme r (1996) re c o g nise s the  imp o rta nc e  o f the  
mo ve me nt o f the  ja w in re la tio n to  the  to ng ue . The  c ha ra c te ristic s o f b o th the  
ja w a nd  the  to ng ue  a re  d ivid e d  into  c a te g o rie s o f no rma l, d iso rg a nise d  a nd  
d ysfunc tio na l pa tte rns o f b e ha vio ur (Me ye r Pa lme r, 1993). Diso rg a nise d  
fe a ture s te nd  to  b e  imma ture  mo ve me nts o f the  ja w a nd  to ng ue , a nd  
fe a ture s de sc rib e d  o n the  c he c klist inc lud e  e le me nts suc h a s “ inc o nsiste nt 
d e g re e  o f ja w d e p re ssio n” ,“a rrhythmic a l ja w mo ve me nts”  , “ inc o rd ina tio n o f 
suc k / swa llo w a nd  re sp ira tio n” , “na sa l fla ring , he a d  turning ” , a nd  “e xtra ne o us 
mo ve me nt” . The se  pa tte rns a re  use d  to  d e sc rib e  the  o ra l mo to r mo ve me nts 
a tte mp te d  b y p re ma ture  infa nts. The  third  c a te g o ry is re fe rre d  to  a s 
“d ysfunc tio na l” ; this inc lud e s te rms o n the  c he c klist suc h a s “ e xc e ssive ly wide  
e xc ursio n”  o f the  ja w; a nd  d e sc rip tio ns o f the  to ng ue  suc h a s “ fla c c id ”  a nd  
“ re tra c te d ” . Fo r b o th the  to ng ue  a nd  ja w, p ra c titio ne rs a re  re q uire d  to  ma ke  
a  p e rc e nta g e  jud g e me nt a b o ut the  mo ve me nt o f the  a rtic ula to rs; this is a  
sub je c tive  o p inio n a s no  sp e c ific  g uid a nc e  is p ro vid e d  a s to  ho w to  g ive  a n 
o ve ra ll p e rc e nta g e  me a sure  (Me ye r - Pa lme r, 1993).  
           Simila rly, the  Pa e d ia tric  Ora l Skills Pa c ka g e  (POSP) (Brind le y e t a l, 1996) 
p ro vid e s a  struc ture  to  o b se rve  o ra l mo to r skills d uring  a sse ssme nt fo r the  0 -16 
ye a r o ld  g ro up . It re q uire s info rma l a nd  c linic a l o b se rva tio n, a nd  a rg ue s tha t it 
use s o b je c tive  me a sure s. It is no t ne c e ssa ry to  c o mp le te  a ll the  se c tio ns, a nd  
the  SLT d e c id e s whic h a spe c ts re q uire  sp e c ific  a nd  d e ta ile d  a sse ssme nt. 
Se c tio ns c o ve r: Bre a thing , Vo ic ing , Oro -fa c ia l struc ture  & func tio n, Ea ting , 
Drinking , Mo ve me nt, Artic ula tio n, Te e th/ De ntitio n, a nd  Sa liva  Co ntro l. Ea c h 
se c tio n re q uire s a n o ve ra ll ra ting  o f the  mo ve me nt b e ing  a sse sse d  fro m 1 -3    
(whe re  1 = no rma l, 2 = so me  d iffic ultie s a nd  3 = sig nific a nt d iffic ultie s) whic h 
re q uire s c linic ia n kno wle d g e  o f d e ve lo p me nta l no rms o f func tio n in the se  
a re a s. If a  sc o re  o f thre e  is g a ine d  ind ic a ting  sig nific a nt d iffic ultie s, a  furthe r 
sub je c tive  ra ting  o f b e twe e n 1 – 5 is ma d e  (whe re  1 = le a st se ve re , a nd  5 = 
mo st se ve re ). Imita tio n o f to ng ue  mo ve me nt, fo r e xa mple  invo lve s a sking  the  
c hild  to  stic k the ir to ng ue  o ut, mo ve  it b a c k into  the  o ra l c a vity, lic k the  up p e r 
a nd  lo we r lip , a nd  o the r mo ve me nts b o th within a nd  o utside  o f the  o ra l 
c a vity; d e sc rip to rs suc h a s “p e rse ve ra tio n”  a nd  “we a k mo ve me nt”  supp o rt 
the  e vid e nc e  c o lle c te d  d uring  a sse ssme nt. Gra d ing  e na b le s a  SLT to  ma ke  a n 
e va lua tio n o f the  se ve rity o f the  p ro b le m. The  a utho rs e xp la in tha t the  
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a sse ssme nt is no t sta nda rd ize d , b ut is ‘ … a  c linic a l to o l, whic h ha s b e e n 
d e ve lo pe d  in c linic a l situa tio ns’  (p . iii).  It c a n b e  a rg ue d  tha t the  o ve ra ll 
ra ting  o f mo ve me nt fro m 1 to  3, a nd  the  furthe r ra ting s o f 1 to  5 still re ly o n a  
c o mb ina tio n o f c linic a l e xp e rie nc e  a nd  sub je c tive  e va lua tio n. This issue  c a n 
a lso  b e  re le va nt fo r the  NOMAS (Me ye r - Pa lme r, 1993) whe re  judg e me nts 
a b o ut whe the r so me thing  is “ fla c c id ”  o r “ imma ture ”  still re q uire  c linic a l 
e xp e rie nc e  to  ma ke  a  d e c isio n.  
            The  Sc he dule  fo r Ora l Mo to r Asse ssme nt (SOMA) Re illy, e t a l, 1995; 
Skuse  e t a l, 2000) is d e sc rib e d  b y its a utho rs a s a n o b je c tive  e va lua tio n o f the  
skills o f p re - sc ho o l c hild re n. Ora l mo to r func tio n is a sse sse d  with a  fo c us o n a  
ra ng e  o f fo o d  te xture s. The  sc he d ule  is b a se d  o n a  sa mp le  o f 127 c hildre n; it 
ha s a  p re d ic tive  va lid ity o f 97% p o sitive  p re d ic tio ns o f va lid ity a nd  85% 
se nsitivity to  ide ntify o ra l mo to r d ysfunc tio n (Re illy e t a l, 1995; Skuse  e t a l, 
2000).  The  SOMA ha s fo ur ma in c o mp o ne nts whic h a re  ; i) o ra l mo to r 
c ha lle ng e  c a te g o rie s, ii) func tio na l a re a s, iii) func tio na l units/ a c tivity o f the  
musc le  g ro up s, a nd  iv) d isc re te  o ra l mo to r b e ha vio ur. So lid s, fo r e xa mp le  
e va lua te  lip , ja w a nd  to ng ue  mo ve me nt d uring  e a ting  a nd  re q uire  the  
c linic ia n to  c o nsid e r if the  ja w mo ve s in a  g ra d e d  wa y, ho w the  lip s mo ve  
d uring  e a ting , e sp e c ia lly in re la tio n to  ute nsils, se lf fe e d ing  a tte mp ts a nd  o the r 
a re a s re le va nt to  func tio na l o ra l mo to r skills (Brind le y e t a l, 1996; Me ye r -
Pa lme r, 1993; Re illy e t a l, 1995; Skuse  e t a l, 2000).  
          Se lle rs e t a l, (2014b ) ha ve  c o mme nte d  tha t d e sp ite  the  e vid e nc e  to  
supp o rt inte r- a nd  intra - ra te r re lia b ility fo r so me  a sse ssme nts (Brind le y e t a l, 
1996; Me ye r-Pa lme r, 1993; Re illy e t a l, 1995; Skuse  e t a l, 2000), the re  a re  no  
re lia b le  o r va lid  sc a le s in e xiste nc e  tha t c la ssify func tio na l e a ting  a nd  d rinking  
a b ilitie s fo r c hildre n a nd  a d ults with c e re b ra l p a lsy. The y id e ntifie d  pro b le ms in 
ma ny a sse ssme nts with va ria tio n in use  o f te rmino lo g y to  d e sc rib e  the  p ha se s 
o f the  swa llo w. In a dd itio n, the y c o mme nte d  tha t fe w a d d re sse d  c o nte nt 
va lid ity o r intra  - /  inte r – ra te r re lia b ility. This is in c o ntra st to  the  Gro ss Mo to r 
Func tio na l Cla ssific a tio n Syste m use d  to  d e sc rib e  le ve l o f p hysic a l d isa b ility 
within the  p o p ula tio n o f p e o p le  who  ha ve  c e re b ra l pa lsy a s this ha s g o o d  
c o nte nt va lid ity a nd  ra te r-re lia b ility a nd  is in ma instre a m use  (Elia sso n, 2007; 
Pa lisa no  e t a l, 1997; 2008). Se lle rs e t a l (2014a ) c o nsid e re d  the  pro b le ms ra ise d  
a nd  d e sig ne d  a  me tho d  o f c la ssifying  the  e a ting  a nd  d rinking  a b ilitie s o f 
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c hildre n a nd  p e o p le  with c e re b ra l pa lsy, The  Ea ting  a nd  Drinking  Ab ility 
C la ssific a tio n Syste m (EDACS) (Se lle rs e t a l, 2014b ). The  EDACS ha s a  hig h le ve l 
o f re lia b ility, with SLTs sho wing  a b so lute  a g re e me nt a t 78%.   
         Inte re sting ly, whe n c o nsid e ring  a ll the  a va ila b le  ra te r-re lia b le  
a sse ssme nts, o nly the  NOMAS  re q uire s p ra c titio ne rs  to  re -ne w the ir re lia b ility 
skills o n a  re g ula r b a sis so  tha t ra te r re lia b ility c a n b e  ma inta ine d . De sp ite  
the se  a sse ssme nts ha ving  inte r - a nd  intra  - ra te r re lia b ility me a sure s 
c o mple te d  o n the m, the y still re q uire  a  numb e r o f c linic a l skills whic h no t a ll 
SLTs, p a rtic ula rly tho se  le ss e xp e rie nc e d , will ha ve . The se  c linic a l skills inc lude  
e xp e rie nc e  o f the  d e ve lo p me nta l no rms fo r e a ting  a nd  d rinking ; e xp e rie nc e  
o f e va lua ting  d iffe re nt typ e s o f musc le  to ne  a nd  fo rmula ting  a n o p inio n 
a b o ut musc le  mo ve me nt, a n a wa re ne ss o f sp e c ific  p ro b le ms to  lo o k o ut fo r 
within pa rtic ula r g ro ups o f d isa b ilitie s a nd  ma king  g e ne ra l sub je c tive  
jud g e me nts a b o ut wha t is b e ing  o b se rve d .     
 
2.3 Instrume nta l a sse ssme nt  
          In ma ny insta nc e s whe re  a sp ira tio n is susp e c te d , a  mo re  fo rma l 
instrume nta l a sse ssme nt ma y b e  ne e de d . A vid e o fluo ro sc o p y is o ne  suc h 
p ro c e d ure  a nd  invo lve s the  use  o f ra d ia tio n. It p ro vide s a  re c o rd e d  ima g e  o f 
a  c lie nt’ s swa llo wing  sta tus a nd  la te ra l vie w o f the  o ra l pre p a ra to ry, o ra l a nd  
p ha ryng e a l p ha se s o f the  swa llo w (Furia  e t a l, 2000; Hio rns & Rya n, 2006; 
Ke nd a ll e t a l, 2000; O lsso n e t a l, 1997). It is the re fo re  p o ssib le  to  se e  a sp ira tio n 
a nd  p e ne tra tio n o f fo o d  a nd  fluid  d uring  the  swa llo w pro c e ss (Furia  e t a l, 
2000; Hio rns & Rya n, 2006; Ke nd a ll e t a l, 2000; O lsso n e t a l, 1997). Inte r - ra te r-
re lia b ility b e twe e n p e e rs a s to  whe the r a  c lie nt is sho wing  sig ns o f a sp ira tio n o r 
p e ne tra tio n whe n c o mp le ting  a n inte rpre ta tio n o f  vid e o fluo ro sc o p y re sults 
re ma in c o ntro ve rsia l with so me  inte rp re te rs d isa g re e ing  a s to  the  le ve l o f 
a sp ira tio n o r pe ne tra tio n o c c urring  (Brya nt e t a l, 2012; Ekb e rg  e t a l, 1998; 
G ib so n & Phyla nd , 1995; Kid d  e t a l, 1993; Kuhle me ie r e t a l, 1998; Ma rtin-Ha rris 
e t a l, 2000; Mc Cullo g h e t a l, 1999; 2001; Pe rry & Lo ve , 2001; Ro b b ins e t a l, 
1999; Sc o tt e t a l, 1998; Sto e c kli e t a l, 2003; Wilc o x e t a l, 1996). Ea rly stud ie s 
c la ime d  tha t inte r - ra te r-re lia b ility wa s hig h b e twe e n c linic ia ns fo r 
id e ntific a tio n o f c lie nt a sp ira tio n, p e ne tra tio n o r sa fe  swa llo w (G ib so n & 
Phyla nd , 1995; Wilc o x e t a l, 1996). One  multi-c e ntre  stud y fo c use d  o n a  sing le  
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sp e c ific  c linic a l p o p ula tio n, c lie nts with Pa rkinso n’ s d ise a se , so  it c o uld  b e  
a rg ue d  tha t the re  wo uld  b e  le ss va rie ty with typ e s o f e xpe c te d  o ra l a nd  
p ha ryng e a l d iffic ultie s a nd  the re fo re  inc re a se d  ra te r-re lia b ility (G ib so n & 
Phyla nd , 1995). In c o mp a riso n, a no the r stud y (Wilc o x e t a l, 1996) invo lve d  10 
ra te rs, se ve n o ut o f the  te n b e ing  SLTs. It is p o ssib le  tha t the se  p ra c titio ne rs 
we re  use d  to  wo rking  to g e the r a nd  sup p o rting  e a c h o the r’ s inte rp re ta tio ns o f 
re sults (Wilc o x e t a l, 1996). Kuhle me ie r e t a l (1998) a lso  ha d  a  mixe d  g ro up  o f 
SLTs a nd  d o c to rs ra ting  swa llo wing  o n vid e o fluo ro sc o p y re c o rd ing s a c ro ss five  
c o nsiste nc ie s. Unlike  the  Wilc o x e t a l (1996) stud y, the y fo und  tha t a g re e me nt 
o f sp e c ific  swa llo wing  d iffic ultie s we re  d ue  ma inly to  c ha nc e , with the  hig he st 
le ve l o f a g re e me nt b e ing  fo r a sp ira tio n o f so lid  fo o d , a nd  the  lo we st le ve l o f 
a g re e me nt b e ing  fo r the  timing  o f the  swa llo w. Mc Cullo g h e t a l (2001) a lso  
fo und  tha t a g re e me nt b e twe e n c linic ia ns a s to  wha t is b e ing  se e n o n the  
vid e o fluo ro sc o p y re c o rd ing  wa s p o o r to  fa ir. Po o r le ve ls o f a g re e me nt in  
inte rp re ta tio n o f a sse ssme nt o f c hildre n with c e re b ra l pa lsy in 
vid e o fluo ro sc o p y(39%), sa liva g ra m re sults(56%) a nd  milk sc a n re sults(6%), 
sug g e st tha t the  pro b le ms in id e ntifying  a sp ira tio n a re  no t e xc lusive  to  a d ult 
p o p ula tio ns (Ba ike  e t a l, 2005). Ind e e d , the  inte rpre ta tio ns o f a sse ssme nt 
re sults fro m instrume nta l e va lua tio n va ry g re a tly (Ma the rs-Sc hmid t & Kurlinski, 
2003). 
          Asp ira tio n o f so lid s a pp e a rs to  ha ve  a  hig h ra te r-re lia b ility with a d ult 
stud ie s, a ltho ug h fluid s ha ve  a  lo w le ve l o f a g re e me nt a s to  the  d e g re e  o f 
a sp ira tio n (Kuhle me ie r e t a l, 1998; Sc o tt e t a l, 1998).  In c o ntra st, SLTs ra ting  
p ro b le ms with swa llo wing  fluids sa fe ly with pa e d ia tric  vid e o fluo ro sc o p y c a se s 
ha ve  a  hig h inte r - ra te r re lia b ility, c o mpa re d  to  p o o r inte r - ra te r re lia b ility with 
so lids (d e  Ma tte o  e t a l, 2005). This is inte re sting  to  c o nside r furthe r. Mo re  
stud ie s ne e d  to  b e  c a rrie d  o ut o n p ra c titio ne r inte rp re ta tio n o f instrume nta l 
stud ie s suc h a s vide o fluo ro sc o p y a c ro ss a  wid e r ra ng e  o f pa e d ia tric  te a ms to  
stud y inte r - ra te r re lia b ility furthe r. In p a rtic ula r, inte rp re ta tio n o f a sp ira tio n in 
c o ntra st with p e ne tra tio n with d iffe ring  te xture s wo uld  b e  inte re sting  to  
c o nsid e r. Sho uld  the  find ing s o f the  d e  Ma tte o  e t a l (2005) b e  sup po rte d , the n 
the re  wo uld  b e  a  c a se  to  sug g e st tha t pa e d ia tric  c a se s, whic h a re  la rg e ly 
c o ng e nita l, ha ve  d iffe ring  pre se nta tio ns to  a d ult a c q uire d  p o p ula tio ns. This 
ma y a lso  b e  use ful in und e rsta nd ing  the  ne uro lo g y o f a nd  a lso  d e te rmining  
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sp e c ific  d iffic ultie s e xpe rie nc e d  b y c hildre n who  ha ve  c o ng e nita l swa llo wing  
d iso rd e rs. Ho we ve r, the  re a so n why SLTs who  wo rk with c hild re n a re  mo re  
c o mpe te nt in id e ntifying  a sp ira tio n with fluids mo re  a c c ura te ly is like ly to  b e  
b e c a use  mo st c hild re n a re  mo re  like ly still b e  ta king  fluid s ra the r tha n so lids a t 
the  time  whe n swa llo wing  d iffic ultie s a re  id e ntifie d .  
          Sc a le s to  g uid e  c linic a l inte rpre ta tio n ha ve  b e e n d e vise d  to  sup p o rt 
inte rp re ta tio n o f vide o fluo ro sc o p y re c o rd ing s (Ro b b ins e t a l, 1999;Ro se nb e c k 
e t a l, 1996). Ro b b ins e t a l, (1999) d e vise d  a n 8 p o int sc a le  to  a tte mp t to  
e va lua te  a nd  q ua ntify e le me nts o f pe ne tra tio n a nd  a sp ira tio n. A sa mp le  o f 
98 no rma l, he a lthy a dults c o mp a re d  to  15 multip le  stro ke  a nd  16 he a d  a nd  
ne c k c a nc e r p a rtic ip a nts we re  e va lua te d . The  p e ne tra tio n-a sp ira tio n sc a le  
wa s a b le  to  sig nific a ntly d iffe re ntia te  b e twe e n no rma l/ he a lthy a nd  a b no rma l 
a irwa y swa llo wing  skills within the  thre e  p o pula tio ns. All no rma l swa llo ws 
vie we d  re c e ive d  hig h inte r - ra te r re lia b ility sc o re s. Ho we ve r, inte r - ra te r 
re lia b ility fo r the  ide ntific a tio n o f a sp ira tio n a nd  p e ne tra tio n wa s le ss c le a r 
with va ria b ility b e twe e n c linic ia ns a s to  the  d iffe re nc e  b e twe e n a sp ira tio n 
a nd  p e ne tra tio n in so me  e xa mple s.  
        Inte re sting ly, Brya nt e t a l (2012) c o mp a re d  two  g ro up s o f SLTs ra ting  the  
sa me  vid e o fluo ro sc o py re c o rd ing s; o ne  g ro up  ra te d  the  vide o fluo ro sc o p y 
re c o rd ing s using  a  c he c klist, the  o the r g ro up  c o mple te d  fre e  ra ting s, whic h 
me a ns tha t the y d id  no t use  a  c he c klist to  g uid e  the ir id e ntific a tio n o f wha t 
the  d iffic ultie s we re . The  fre e  ra ting s g ro up  de mo nstra te d  a  muc h hig he r ra te  
o f inte r-ra te r re lia b ility fo r a sp ira tio n a nd  p e ne tra tio n. Brya nt e t a l (2012) 
sug g e st tha t  the  c he c klist ma y ha ve  le d  to  pra c titio ne rs o nly thinking  a b o ut 
fe a ture s o n the  list a nd  tha t tho se  who  we re  in the  fre e  ra ting s g ro up  
d e mo nstra te d  mo re  fle xib le  thinking  e na b ling  the m to  c o nsid e r a  wid e r ra ng e  
o f p o ssib le  o utc o me s(Brya nt e t a l, 2012).    
          Simila r issue s with Inte r - ra te r re lia b le  me a sure s ha ve  b e e n d isc usse d  in 
the  lite ra ture  with the  use  o f Fib re -o p tic  End o sc o p ic  Eva lua tio n o f Swa llo wing  
(FEES).This p ro c e dure  e xa mine s the  p ha ryng e a l p ha se  o f the  swa llo w a nd  
re q uire s p a ssing  a  fib re -o p tic  e nd o sc o pe  thro ug h the  na sa l c a vity to  the  
o ro p ha rynx   so  the  la rynx c a n b e  se e n (La ng mo re , 2003). The  p ha rynx, la rynx 
a nd  g lo ttis c a n b e  vie we d  a t re st a nd  during  a  swa llo w a nd  a ltho ug h the  
sc o p e  d o e s no t g o  b e lo w the  o ro p ha rynx, this te c hniq ue  ha s b e e n a rg ue d  a s 
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b e ing  a s e ffe c tive  a s VFSS in the  ide ntific a tio n o f a sp ira tio n (Co lo d ny e t a l, 
2002). Ra te r re lia b ility stud ie s ha ve  sho wn hig h inte r- a nd  intra -ra te r re lia b ility 
me a sure s with use  o f FEES, b ut o ne  stud y invo lve d  o nly thre e  SLTs who  wo rke d  
to g e the r  c lo se ly a nd  the re fo re  c o lla b o ra te d  fre q ue ntly (Le d e r e t a l, 2005); 
a no the r stud y no te d  tha t re lia b ility me a sure s inc re a se d  a nd  b e c a me  mo re  
c o nsiste nt o n a  se c o nd  ra ting  c o mpa re d  to  the  initia l ra ting  (Co lo dny e t a l, 
2012). Co mp a ring  the  id e ntific a tio n o f a sp ira tio n a nd  p e ne tra tio n using  FEES 
ve rsus vid e o fluo ro sc o py ha s ind ic a te d  tha t SLTs p e rc e ive d  a sp ira tio n to  b e  
g re a te r in FEES tha n in vid e o fluo ro sc o p y. One  re a so n fo r this c o uld  b e  tha t the  
p ha rynx is b e ing  vie we d  fro m a  d iffe re nt a ng le  c o mpa re d  to  the  la te ra l vie w 
se e n in vide o fluo ro sc o p y a nd  p e rha ps the  pe rc e p tio n is tha t it a ppe a rs to  
ha ve  a  g re a te r a mo unt o f fo o d  ma te ria l p re se nt tha n mig ht b e  e xpe c te d  
(Ke lly e t a l, 2007; Ma ri e t a l, 1997).   
 
2.4 Critic a l issue s with a sse ssme nt 
Asse ssme nt o f o ra l mo to r skills usua lly inc lud e s e xa mina tio n o f the  lip s, 
c he e ks, o ra l c a vity, to ng ue  a nd  ra ng e  o f ja w mo ve me nt (Ba te ma n e t a l, 
2007; Ke nne d y, 1992; Ma rtino  e t a l, 2004; Me ye r-Pa lme r, 1993; Pe ttig re w & 
O ’ To o le , 2007). Ora l struc ture s ha ve  a  ra ng e  o f mo ve me nt spe e ds a nd   ha ve  
sp e c ific  wa ys o f mo ving  (Be nne tt e t a l, 2009; Bro d sky e t a l, 2012; Da nie ls & 
Fo und a s, 2001; Hiss e t a l, 2001; Le d e rle  e t a l, 2012; Na p a d o w e t a l, 2002; Sp ie rs 
e t a l, 1988; Stie rwa lt & Yo uma ns, 2007; Yo uma ns e t a l, 2002) a nd  nutritive  a nd  
no n nutritive  o ra l mo to r mo ve me nts d iffe r (Be nne tt e t a l, 2007; Bro ussa rd  & 
Alsc hue r, 2000; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2004; Mo sie r & 
Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Ra msa y e t a l, 2003; 
Suzuki e t a l 2003). De sp ite  the se  d iffe re nc e s, ma ny SLTs whe n  a sse ssing  o ra l 
mo to r skills  d o  no t c o nside r tha t to ng ue  mo ve me nt inc re a se s with inc re a se d  
b o lus vo lume  with d isc re e t va ria tio ns in mo ve me nt (Po ud e ro ux & Ka hrila s, 
1995; Ra msa y e t a l, 2003), o r tha t sma ll b o lus a mo unts ma y c a use  so me o ne  to  
use  mo re  va rie d  a nd  le ss c o nsiste nt to ng ue  mo ve me nts due  to  we a ke r 
se nso ry fe e db a c k (Ta sko  e t a l, 2002). The re  a re  a lso  a g e , g e nd e r a nd  
iso me tric  pre ssure  d iffe re nc e s with to ng ue  mo ve me nt a nd  se nsa tio n, b ut 
the se  fa c to rs a re  ra re ly c o nsid e re d  whe n a sse ssing  c lie nts (Be nne tt e t a l 2007; 
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Cla rk & So lo mo n, 2012; Cro w & Ship , 1996; Dwo rkin & Aro nso n, 1986; Hira i e t 
a l, 1991; Lo g e ma nn e t a l, 2002; Na pa d o w e t a l, 2002; Nic o sia  e t a l, 2000; 
Ro b b ins e t a l, 1992; Smith e t a l, 2006; Stie rwa lt & Yo uma ns, 2007; Yo uma ns & 
Stie rwa lt, 2005; 2006;2011; Ste e le  & va n Lie sho ut, 2009; Ta sko  e t a l, 2002). 
To ng ue  mo ve me nt fo r sp e e c h a c ro ss the  a g e  sp a n re ma ins the  sa me  b ut no t 
fo r swa llo wing  with mo ve me nt o f the  to ng ue  slo wing  d o wn whe n e a ting  
(Be nne tt e t a l, 2007). One  re a so n fo r this c o uld  b e  tha t the  to ng ue  is re q uire d  
to  b e  mo re  fle xib le  a nd  a d a p ta b le  fo r fo o d  tha n fo r spe e c h a nd  with a g ing  
the re  a re  c ha ng e s in o ra l se nso ry p ro c e ssing  d uring  swa llo wing  (Ta sko  e t a l, 
2002). 
The re  a re  fe we r stud ie s whic h inve stig a te  c hild re n’ s o ra l mo to r a b ilitie s 
fo r e a ting , d rinking  a nd  swa llo wing . Va ima n e t a l (2004) fo und  a  me a n 
vo lume  a mo unt o f a  swa llo w in c hild re n a g e d  4 – 8 ye a rs(me a n vo lume  o f 
c a sua l sing le  swa llo w = 6.1 c m3, me a n vo lume  o f o ne  swa llo w d uring  
c o ntinuo us drinking  = 4.8 c m3); c hild re n a g e d  9 -12 ye a rs(me a n vo lume  o f 
c a sua l sing le  swa llo w =9.6 c m 3, me a n vo lume  o f o ne  swa llo w d uring  
c o ntinuo us drinking  = 7.2 c m3 a nd  a d ults up  to  30 ye a rs o f a g e (me a n vo lume  
o f c a sua l sing le  swa llo w = 16.6 c m 3, me a n vo lume  o f o ne  swa llo w d uring  
c o ntinuo us drinking  = 12.7 c m3). Po tte r & Sho rt (2009) e va lua te d  to ng ue  
stre ng th in 150 typ ic a lly d e ve lo p ing  c hild re n a g e d  3 -16 ye a rs. Ma le s sho we d  
a  slig ht tho ug h no t sig nific a nt inc re a se  in to ng ue  stre ng th c o mp a re d  to  
fe ma le s a t 14 a nd  16 ye a rs o f a g e . To ng ue  stre ng th inc re a se d  with a g e  a nd  
inc re a se s we re  sig nific a nt a t a g e s 3-4, 5-6 a nd  6-8 ye a rs. Childre n a g e d  3 – 6 
ye a rs sho we d  g re a te st va ria b ility in to ng ue  stre ng th a nd  this va ria tio n 
c o inc id e s with the  d e ve lo p me nt o f te xture  ma na g e me nt a nd  to le ra nc e  
(G ise l, 1988; Po tte r & Sho rt, 2009). The  re fine me nt o f to ng ue  skills during  o ra l 
mo to r d e ve lo p me nt ha s a lso  b e e n no te d  in a n e a rlie r stud y whe re  the  
to ng ue  mo ve me nts o f 103 typ ic a lly de ve lo p ing  c hildre n a g e d  b e twe e n 2 – 8 
ye a rs we re  e va lua te d  (G ise l, 1988). With ma tura tio n, fo rwa rd  to ng ue  
p o sitio ning  a nd  mo re  o p e n ja w swa llo wing  wa s no te d  in 2 - 4 ye a r o ld s, b ut 
this d isa p pe a re d  b y 5 ye a rs o f a g e . C linic a l a p p lic a tio n using  the  da ta  fro m 
this stud y c o uld  b e  c ha lle ng ing  a s the  te rmino lo g y use d  is no t in ma instre a m 
usa g e  a nd  the  d e sc rip tio ns o f the  p o sitio n o f the  to ng ue  a re  ha rd  to  
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c o nc e p tua lise  visua lly.  Co nse q ue ntly, re p lic a tio n c o uld  b e  d iffic ult. In a  
d iffe re nt stud y, G ise l e t a l, (1986) c o mp a re d  to ng ue  mo ve me nt p a tte rns o f 
typ ic a lly d e ve lo p ing  2 – 5 ye a r o lds with c hild re n who  ha d  a  d ia g no sis o f 
Do wn’ s synd ro me . Child re n who  ha d  Do wn’ s synd ro me  a g e d  4 ye a rs o ld  
we re  le ss skille d  a t la te ra lisa tio n o f the  to ng ue  c o mpa re d  to  the ir typ ic a lly 
d e ve lo p ing  pe e rs, a nd  use d  fe we r c o mp e nsa to ry stra te g ie s suc h a s tilting  the  
he a d , ro lling  the  to ng ue  o r using  fing e rs to  ma nip ula te  fo o d  in the  o ra l c a vity. 
Ag a in, this stud y wo uld  b e  ha rd  to  re p lic a te  fo r the  sa me  re a so ns a s fo r the  
1988 stud y b y G ise l a s the se  stud ie s use  spe c ia list e q uip me nt, o r ha ve  re sults 
re c o rde d  using  pe rc e nta g e s so  it wo uld  b e  ha rd  to  c o mpa re  ne w re sults 
a c c ura te ly.  The se  stud ie s o n c hild re n hig hlig ht tha t o ra l mo to r mo ve me nts 
a re  ha rd  to  me a sure  during  c linic a l a sse ssme nt a s so me  o f the se  mo ve me nts 
a re  fa st with wide  va ria tio n. Ho we ve r, SLTs will de c id e  if the re  is a ny 
impa irme nt o f mo ve me nt fro m o b se rva tio n. This d e c isio n is like ly to  b e  
sub je c tive . The  imp o rta nc e  o f ha ving  ha d  c linic a l e xp e rie nc e  a nd  its 
re la tio nship  to  d e c isio n ma king  in d ysp ha g ia  ha s a n imp a c t o n o b se rva tio ns 
ma d e  a s we ll a s ho w inte r- ra te r re lia b le  a sse ssme nt me a sure s a re  inte rpre te d  
(Brind le y e t a l, 1996; Brya nt e t a l, 2012; Kuhle me ie r e t a l, 1998; Me ye r - Pa lme r, 
1993; Re illy e t a l, 1995; Sc o tt e t a l, 1998; Skuse  e t a l, 2000; Sto e c kli e t a l, 2003; 
Va n Sc hro je nste in La ntma n d e  - Va lk e t a l, 1997; Wilc o x, 1996).   
        The re  a re  a  numb e r o f issue s tha t ne e d  to  b e  c o nside re d  in re la tio n to  
a sse ssme nt o f d ysp ha g ia . The  first is tha t a s SLTs fo c us o n the  ide ntific a tio n o f 
a sp ira tio n a nd  p e ne tra tio n, the y te nd  to  o ve re stima te  risks a sso c ia te d  with 
swa llo wing  c o mp a re d  to  o the r p ro fe ssio na ls. This c a n me a n tha t the  
re la tio nship  b e twe e n a sp ira tio n a nd  c o mpro mise d  he a lth is so me time s 
c o nte ste d  b y me mb e rs o f the  te a m (Ca ss e t a l, 2005; Cra ig  & Hig g s, 2012).   
Se c o nd ly, SLTs a nd  o the r p ro fe ssio na ls who  wo rk with the  sa me  g ro up s o f 
infa nts, c hildre n a nd  yo ung  p e o p le  use  o b se rva tio na l skills a nd  a lso  te nd  to  
re fe r to  no rma l d e ve lo p me nta l skills a s a  b e nc hma rk. As d e sc rib e d , the  
to ng ue  a nd  ja w a re  a sse sse d  a t re st. Ne uro lo g ic a lly, swa llo wing  is c o mp le x 
with c o rtic a l a c tiva tio n o f swa llo wing  fo r vo lunta ry a nd  invo lunta ry swa llo wing  
b e ing  d istinc tly d iffe re nt, a nd  d iffe re nt a g a in fo r mo to r- spe e c h a c tivity  
(Be nne tt e t a l, 2007; Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999a ;1999b ;  
Je a n, 1984; 2001; Ke rn e t a l, 2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; 
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Ma rtin e t a l, 2004; Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 
2002; Suzuki e t a l 2003; Wise  e t a l, 2001). This ha s imp lic a tio ns fo r a sse ssme nt, 
e spe c ia lly whe n SLTs a sk a  c hild  to  swa llo w the ir sa liva  o r a tte mp t a  d ry 
swa llo w a s o pp o se d  to  o b se rving  se q ue ntia l swa llo wing  d uring  a  me a l. 
Alre a d y it is kno wn tha t the re  a re  ke y d iffe re nc e s with mo ve me nts within a nd  
a sid e  fro m e a ting  a nd  d rinking ; to ng ue  mo ve me nts in swa llo wing  a re  slo we r 
a nd  mo re  va ria b le  tha n in sp e e c h (Be nne tt e t a l, 2007; Mo rtimo re  e t a l, 1999); 
d iffe re nc e s in la b ia l musc le  fo rc e  a re  no te d  b e twe e n c up , stra w a nd  no n-
nutritive  la b ia l musc le  mo ve me nt (Murra y e t a l, 1998; Wo hle rt & Smith, 2002); 
the re  a re  g e nd e r d iffe re nc e s in o ra l a mo unts (Na sc ime nto  e t a l, 2010); 
p a la ta l e le va tio n va rie s fo r swa llo wing  a nd  fo r sp e e c h, thus hig hlig hting  a  
c o ntra st in mo ve me nt typ e s (Pe rry e t a l, 2002). This sug g e sts tha t use  o f 
tra d itio na l me tho d s o f o ra l e xa mina tio n d uring  a sse ssme nt ha ve  a  
q ue stio na b le  va lue , o r ra the r, the  ra tio na le  und e rp inning  why a n o ra l mo to r 
e xa mina tio n is c a rrie d  o ut in ma ny situa tio ns ne e ds to  b e  muc h c le a re r 
witho ut a ssuming  tha t the re  is a  link b e twe e n the  o ra l mo ve me nts utilise d  in 
nutritive  a nd  no n – nutritive  mo ve me nts (Be nne tt e t a l, 2007; Bro ussa rd  & 
Alsc hue r, 2000; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2004; Mo sie r & 
Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Suzuki e t a l 2003). 
 
2.5 Summa ry 
          This c ha p te r ha s hig hlig hte d  tha t the re  is wid e  va ria tio n in c linic a l 
p ra c tic e  whe n a sse ssing  p e o p le  who  ha ve  d ysp ha g ia  (Ba te ma n e t a l, 2007; 
Ke nne d y, 1992; Ma rtino  e t a l, 2004; Me ye r-Pa lme r, 1993; Pe ttig re w & O ’ To o le , 
2007). Re se a rc h into  c o ng e nita l d iso rd e rs, p a rtic ula rly c hild re n is limite d  
(Ha rd ing  & Co c ke rill, 2014). So me  o utc o me s fro m re se a rc h suc h a s the  
d iffe re nc e s b e twe e n nutritive  a nd  no n – nutritive  a c tiva tio n d o e s no t a p p e a r 
to  influe nc e  c linic a l a sse ssme nt skills (Be nne tt e t a l, 2007; Bro ussa rd  & 
Alsc hue r, 2000; Cla rk & So lo mo n, 2012; Cro w & Ship , 1996; Dwo rkin & Aro nso n, 
1986; G ise l, 1988; G ise l e t a l, 1986; Ha md y e t a l, 1999; Hira i e t a l, 1991; Je a n, 
1984; 2001; Ke rn e t a l, 2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin 
e t a l, 2004; Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Nic o sia  e t a l, 2000; 
Pe rry e t a l, 2002; Po tte r & Sho rt, 2009; Po ud e ro ux & Ka hrila s, 1995;  Suzuki e t a l 
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2001; Smith e t a l, 2006; Ste e le  & va n Lie sho ut, 2009; Ta sko  e t a l, 2002; Va ima n 
e t a l, 2004; Yo uma ns & Stie rwa lt, 2005; 2006 ;2011). Exp e rie nc e  a lso  ha s a n 
impa c t o n c linic a l d e c isio n ma king  d uring  a sse ssme nt (Brind le y e t a l, 1996; 
Brya nt e t a l, 2012; Kuhle me ie r e t a l, 1998; Me ye r - Pa lme r, 1993; Re illy e t a l, 
1995; Sc o tt e t a l, 1998; Skuse  e t a l, 2000; Sto e c kli e t a l, 2003; Va n Sc hro je nste in 
La ntma n d e  - Va lk e t a l, 1997; Wilc o x, 1996). 
          The  fo llo wing  p a p e r e va lua te s stra w use  in a  p o pula tio n o f typ ic a lly 
d e ve lo p ing  c hildre n. The  a im wa s to  p ro vide  sp e c ific  d a ta  tha t c o uld  b e  
a p p lie d  in a n a sse ssme nt c o nte xt. Ra the r tha n using  p e rc e nta g e s o r 
instrume nta l a sse ssme nt it p ro vid e s a c tua l a mo unts tha t c a n b e  e a sily 
c a lib ra te d  in a  c linic a l c o nte xt, the re fo re  p ro vid ing  imp o rta nt info rma tio n 
a b o ut b o lus ma na g e me nt a nd  se q ue ntia l swa llo wing . The  pa p e r d isc usse s 
the  a p p lic a tio n o f this to o l fo r c hild re n with p ro g re ssive  d iso rd e rs.    
      
2.6 Re se a rc h finding s c omple te d by the  a uthor 
The  fo llo wing  p a pe r pre se nts d a ta  c o lle c te d  fro m a  no rma l p o pula tio n o f 
c hildre n a nd  d isc usse s the  re le va nc e  fo r c linic ia ns who  wo rk with c hild re n 
who  ha ve  p ro g re ssive  d iso rd e rs. Using  no rma tive  d a ta  fo r this p o pula tio n is 
use ful a s a  me a ns o f e va lua ting  c ha ng e . The  me tho d  d e sc rib e d  is simp le  a nd  
use s d a ta  whic h c a n b e  e a sily re p lic a te d  in a  c linic a l c o nte xt. It c a n b e  a n 
imp o rta nt a d junc t to  c linic a l a sse ssme nt.     
 
Ha rd ing  C ;  Alo ysius A(2011)Drinking  spe e d  using  a  va lve d  Pa t Sa und e rs stra w 
TM, wid e  b o re  stra w a nd  a  na rro w b o re  stra w in sc ho o l a g e  c hildre n. The  
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2.7 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks  
          De c isio n ma king  fo r b o th info rma l a nd  mo re  fo rma l a sse ssme nt o f 
d ysp ha g ia  re ly o n a  p ra c titio ne r’ s c linic a l e xpe rtise  a nd  skills, p re vio us 
kno wle d g e , inte r-ra te r re lia b ility fo r c e rta in a sse ssme nt me tho ds suc h a s 
vid e o fluo ro sc o p y a nd  jud g e me nts b a se d  o n e xp e rie nc e  to  d e c ide  whe the r 
func tio n is no rma l o r imp a ire d  in its mo ve me nt. The  sa me  issue s a pp ly to  the  
use  o f mo re  fo rma lise d  a sse ssme nt to o ls suc h a s the  NOMAS (Me ye r-Pa lme r, 
1993) POSP (Brind le y e t a l, 1996) a nd  the  SOMA (Re illy e t a l, 1995; Skuse  e t a l, 
2000). Mo st no ta b ly, c linic a l kno wle dg e  is ne c e ssa ry with o b se rving  the  no n 
ve rb a l sig ns infa nts a nd  c hildre n sho w d uring  me a ltime s, e .g . d e mo nstra tio n 
o f hung e r c ue s o r risk sig ns, a nd  this is d isc usse d  furthe r in c ha p te r 4 (Mc Gra th 
& Bra e sc u, 2004). Suc h inte rp re ta tio n re lie s o n e xp e rie nc e  a nd  a b ility to  
“ re a d”  the  c hild ’ s sig na ls in a  time ly wa y (G ill e t a l, 1992). As with the  mo re  
fo rma lise d   a sse ssme nts d e sc rib e d , sub je c tive  d e c isio n ma king  inte ra c ting  
with e xp e rie nc e  he lp  g uide  the  c linic ia n to wa rd s p la nning  a nd  inte rve ntio n.     
          The re  is still a  pe rva sive  c linic a l id e a  tha t p ro d uc ing  o ra l mo to r 
mo ve me nts o utsid e  o f a  func tio na l p ro c e ss o f e a ting  a nd  d rinking  will p ro vid e  
e sse ntia l info rma tio n. Ho we ve r, nutritive  a nd  no n nutritive  a c tiva tio n is d istinc t 
(Aziz e t a l, 1996; Bro ussa rd  & Alsc hue r, 2000; De vinsky e t a l, 1995; Ha md y e t a l, 
1996a ; 1996b  ; 1999; Je a n, 1984; 2001; Ke rn e t a l, 2001; Ke ssle r & Je a n, 1985; 
Ma rtin & Se ssle ,1993; Ma rtin e t a l, 1999; 2001; Mo sie r & Bre nzna ya , 2001; Shule r 
e t a l, 2001; Suzuki e t a l 2003). So me  stud ie s ha ve  ide ntifie d  q ua ntifia b le  
me a sure s fro m typ ic a l p o p ula tio ns suc h a s; d ura tio n o f swa llo w a nd  up p e r 
o e so p ha g e a l sp hinc te r so und s using  c e rvic a l a usc ulta tio n (Mo rinie re  e t a l, 
2008; Yo uma ns & Stie rwa lt, 2011); timing  o f the  c o mp o ne nt fe a ture s o f the  
p ha ryng e a l p ha se , suc h a s vo c a l fo ld  c lo sure , hyo id  e le va tio n a nd  timing  o f 
the  swa llo w (Da nie ls & Fo und a s, 1997; 2001; Ha rtl e t a l, 2002; Hiss & Huc ka b e e , 
2005; Ina mo to  e t a l, 2011;Kim & Mc Cullo g h, 2008; Le o na rd  e t a l, 2000; 
Le o na rd  & Mc Ke nzie , 2006; Ro ub e a u e t a l, 2008; Zha ng  e t a l, 2012); p a la ta l 
mo ve me nt d uring  e a ting  a nd  d rinking  c o mpa re d  to  spe e c h (Pe rry e t a l, 
2002); p re ssure s fo r to ng ue  mo ve me nt (Be nne tt e t a l, 2007; Cro w & Ship , 1996; 
Nic o sia  e t a l, 2000; Po tte r & Sho rt, 2009; b re a st a nd  b o ttle  suc king  pre ssure s 
(Mc Gra th & Me d o ff - Co o p e r, 2002; Mizuno  & Ue d a , 2006);up pe r a nd  lo we r 
p ha ryng e a l pre ssure  c ha ng e s (We c kmue lle r e t a l, 2011); re sp ira to ry a irflo w 
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(Bro d sky e t a l, 2012; Hiss e t a l, 2001); o ra l –fa c ia l stre ng th using  p re ssure  
me a sure s(C la rk & So lo mo n, 2002); p ha ryng e a l sp e e d  o f mo ve me nt (Kim e t a l, 
2005; Ro ub e a u e t a l, 2008); no rma l sa liva  p ro d uc tio n d uring  swa llo wing  
(Kup lia  e t a l, 1984);timing  o f re sp ira to ry c e ssa tio n d uring  the  swa llo w (Da nie ls 
& Fo unda s, 2001; Kla hn & Pe rlma n, 1999; Le de rle  e t a l, 2012);b o lus a mo unts o f 
fluid  fo r no rma l a d ults with c up s a nd  stra ws, (Ba te ma n e t a l, 2007; La wle ss e t 
a l, 2003);o ra l filling  a nd  tra nsit time s (We c kmue lle r e t a l, 2011) a nd  g e nd e r 
d iffe re nc e s with la ryng e a l  mo ve me nt o r vo lume  o f fluid  ing e ste d  (Da nie ls 
a nd  Fo unda s, 2001; Ha rtl e t a l, 2003;Ina mo to  e t a l, 2011; Le o na rd  e t a l, 2000; 
Le o na rd  & Mc Ke nzie , 2006; Lo g e ma nn e t a l, 2002; Na sc ime nto  e t a l, 2010; 
Ro b b ins e t a l 1992;  Zha ng  e t a l, 2012) a re  e vid e nt in the  lite ra ture  b ut ha ve  
no t b e c o me  a  c o nsiste nt p a rt o f a n a sse ssme nt ro utine . All the se  stud ie s 
p re se nt d a ta  tha t is ha rd  to  b e  tra nsfe rre d  to  a  c linic a l c o nte xt a s no n-
sp e c ific  me a sure s suc h a s p e rc e nta g e s a re  use d  (G ise l, 1988) o r the y inc lude  
ve ry fa st sp e e d s in millise c o nd s(Ro ub e a u e t a l, 2008) o r ne e d  spe c ia list 
e q uip me nt to  me a sure  , suc h a s p re ssure  c ha ng e s  in the  p ha rynx 
(We c kmue lle r e t a l, 2011). The  me a sure me nts a re  to o  fa st to  b e  se e n o r fe lt 
d uring  a sse ssme nt in the  usua l wa y, o r the  timing  o r mo ve me nt o f wha t is 
b e ing  a sse sse d  ne e ds suc h sp e c ia list a nd  sp e c ific  e q uip me nt tha t this 
e xc lude s ma ny pra c titio ne rs who  a re  no t wo rking  in hig hly spe c ia list a c ute  
c o nte xts.  
          In c o ntra st, o the r stud ie s ha ve  p ro vide d  d a ta  tha t c a n ha ve  a  c linic a l 
a p p lic a tio n. Fo r e xa mp le , Va ima n e t a l (2004) p ro vid e  a  me a n vo lume  
a mo unt o f a  swa llo w in c hild re n a g e d  4 – 8 ye a rs; c hildre n a g e d  9 -12 ye a rs 
a nd  a d ults up  to  30 ye a rs o f a g e . We c kmue lle r e t a l, (2011) ha ve  so me  d a ta  
fro m vide o fluo ro sc o p y stud ie s tha t c o uld  fe a sib ly b e  time d  d uring  the  p ro c e ss 
in se c o nds. La wle ss e t a l (2003) a nd  Ad ne rhill e t a l (1989) re p o rt sip  size  
a mo unts with fluid s a nd  Hud sp e th e t a l (2006) p ro vid e  d a ta  o n sp e e d  o f stra w 
suc king  with c hildre n who  ha ve  musc le  d iffic ultie s whic h c o uld  b e  c o mple te d  
in a  c linic a l se tting  e a sily. The  stud y re p o rte d  a t the  e nd  o f this c ha pte r ha s 
p ro d uc e d  no rma tive  info rma tio n tha t wo uld  b e  use ful fo r c hild re n with 
p ro g re ssive  musc le  d iso rd e rs. In a  c linic a l se tting , a  SLT wo uld  b e  a b le  to  time  
a  c hild ’ s stra w d rinking  a nd  re fe r to  the  info rma tio n in this stud y to  mo nito r 
c ha ng e  o ve r time  (Ha rd ing  & Alo ysius, 2011).  
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          Furthe r stud ie s ne e d  to  inve stig a te  the  re le va nc e  o f no rma tive  d a ta  to  
a c q uire d , p ro g re ssive  a nd  c o ng e nita l g ro up s o f c hild re n who  ha ve  
d ysp ha g ia . The  issue s o f inte r ra te r re lia b ility a lso  ne e d  furthe r stud y a s the  
p a pe rs c ite d  in this c ha p te r ha ve  sho wn tha t p a rtic ipa nts c a n b e  influe nc e d  
b y e xp e rie nc e  o r b y the ir p e e rs. Und e rsta nd ing  o f the  risks o f a sp ira tio n a nd  
id e ntific a tio n o f d ysp ha g ia  is still de ve lo p ing  with c o ng e nita l c o nd itio ns, a nd  
inc re a sing  unde rsta nd ing  o f the  d iffic ultie s c a n a ssist in mo re  fo c use d  
a sse ssme nt (Ca lis e t a l, 2008). Inc re a sing  kno wle d g e  o f the  p o te ntia l risks 
c o uld  sup p o rt the  de ve lo p me nt o f imp ro ve d  a sse ssme nt me tho d s.  
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CHAPTER 3: Inte rve ntions use d to  ma na g e  
dyspha g ia  with c hildre n 
     3.1 Introduc tion to  Cha pte r 3 
 
            This c ha p te r summa rise s the  ma in typ e s o f inte rve ntio n use d  b y p a e d ia tric  
SLTs in the  ma na g e me nt o f d ysp ha g ia . The  ne xt c ha p te r will fo c us in mo re  d e ta il o n 
o ne  o f the se  inte rve ntio n te c hniq ue s, no n - nutritive  suc king  (NNS) whic h is o fte n 
use d  with pre te rm infa nts. Re se a rc h o n inte rve ntio n fo r c hildre n with d ysp ha g ia  is 
limite d  a nd  the  e vid e nc e  sup p o rting  ma ny stra te g ie s use d  is no t stro ng  (Arve d so n 
e t a l, 2010a ; Arve d so n e t a l, 2010b ; Ga nta sa la  e t a l, 2013 ; Gre e ne  e t a l, 2012 ; 
Mo rg a n e t a l, 2012). O ne  re a so n why the  e vid e nc e  b a se  is sma ll c o uld  b e  b e c a use  
the  te rm “ fe e d ing ”  whe n a p p lie d  to  infa nts a nd  c hildre n c o ve rs a  wid e  ra ng e  o f 
issue s, fro m o ra l a ve rsio n, to  p ha ryng e a l p ha se  d iffic ultie s. Ma na g e me nt o f fe e d ing  
p ro b le ms ma y fo c us o n b e ha vio ura l issue s suc h a s fo o d  re fusa l o r se lf fe e d ing  ra the r 
tha n sp e c ific  mo to r o r swa llo wing  d iffic ultie s tha t inte rrup t e ffe c tive  e a ting  a nd  
d rinking . Ho we ve r, minimising  risk fro m a sp ira tio n, id e ntifying  a p pro pria te  stra te g ie s 
to  me e t the  ne e ds o f the  c lie nt, tra ining  a nd  supp o rting  c a re g ive rs a nd  c lo se  lia iso n 
with the  te a m a re  c o re  to  ma na g ing  swa llo wing  a nd  fe e d ing  pro b le ms a c ro ss the  
life sp a n (Kurja n, 2000; Le slie  e t a l, 2003; Mille r e t a l, 2001; Puntis, 2008). Ma ny c hildre n 
with d ysp ha g ia  a re  like ly to  ha ve  a  c o ng e nita l d iso rde r ra the r tha n a n a c q uire d  
p ro b le m (Co o k & Ka hrila s, 1999; Ca ss e t a l, 2005; Fie ld  e t a l, 2003). Stra te g ie s use d  
with a c q uire d  swa llo wing  p ro b le ms ma y no t he lp  c hild re n with c o ng e nita l d iso rd e rs 
d ue  to  d iffe re nc e s in the  ne uro lo g y a nd  a e tio lo g y o f the  swa llo wing  d iffic ultie s 
b e ing  re me d ia te d  (Ke nt, 2004; Ro b b ins e t a l, 2008a ; Ma rtin e t a l, 2001). Altho ug h 
the re  is a  la rg e r e vide nc e  b a se  supp o rting  so me  inte rve ntio ns fo r a dults, ma ny 
a p pro a c he s, fo r e xa mp le  mo to r ma no e uvre s d uring  the  swa llo w suc h a s the  
Me nd e lso hn ma no e uvre  (Ding  e t a l, 2002; Ka hrila s e t a l, 1991; Lo g e ma nn e t a l, 
1990; Ro b b ins & Le vine , 1993) a nd  o the rs suc h a s  e le c tric a l stimula tio n o f the  
musc le s (Blume nfe ld  e t a l, 2006; Fre e d  e t a l, 2001; Le e la ma nit e t a l, 2002; Lud lo w e t 
a l, 2007; Pa rk e t a l, 1997; Po we r e t a l, 2004; 2006; Sha w e t a l, 2007)a re  still 
c o ntro ve rsia l.  Altho ug h the re  is a  p e rc e p tio n tha t the  e vide nc e  b a se  is stro ng e r in 
d ysp ha g ia  a c q uire d  in a d ultho o d , the  re a lity is tha t ma ny o f the  stud ie s a re  
inc o nc lusive  (Blume nfe ld  e t a l, 2006; Ding  e t a l, 2002; Fre e d  e t a l, 2001; Ka hrila s e t 
a l, 1991; Le e la ma nit e t a l, 2002; Lo g e ma nn & Ka hrula s, 1990; Lud lo w e t a l, 2007; Pa rk 
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e t a l, 1997; Po we r e t a l, 2004; 2006; Ro b b ins e t a l, 1993; Sha w e t a l, 2007). In the  
a b se nc e  o f stud ie s to  sup p o rt inte rve ntio ns fo r fe e d ing  a nd  swa llo wing , SLTs ha ve  
use d  stra te g ie s d e ve lo p e d  fo r a d ults with a c q uire d  d iso rd e rs. This re a so ning  is 
p e rha ps no t a p pro pria te  a s the  stra te g ie s d e ve lo p e d  fo r a d ults re ly o n a  p a st 
histo ry o f no rma l e a ting  a nd  d rinking . Ad d itio na lly, so me  stra te g ie s ma y re q uire  
so me  le ve l o f c o g nitio n a nd  re c e p tive  la ng ua g e  a b ility tha t e na b le s a  p e rso n to  
und e rsta nd  a nd  c a rry o ut a  sp e c ific  the ra p y stra te g y. Fo r c hild re n with le a rning  
d isa b ilitie s o r fo r tho se  who  a re  no t ye t c o g nitive ly a b le  to  initia te  stra te g ie s fo r 
the mse lve s this is no t a n o p tio n. 
          Ano the r imp o rta nt fa c to r to  c o nside r with c hild re n is the  a na to mic a l a nd  
g ro wth c ha ng e s tha t o c c ur within the  first ye a r o f life . The  la rynx is site d  hig h in the  
ne c k c lo se  to  the  so ft p a la te  a nd  e p ig lo ttis in a n infa nt. Due  to  the  c lo se ne ss o f 
the se  struc ture s, the  so ft p a la te  a nd  e p ig lo ttis a c t a s a  pro te c tive  me c ha nism 
d uring  the  pro c e ss o f swa llo wing . The  la rynx d e sc e nds a t b e twe e n 4 – 6 mo nths o f 
a g e  in c o njunc tio n with sub sta ntia l p o stura l, la ng ua g e  a nd  c o g nitive  d e ve lo p me nt 
(Bo sma , 1963a ; 1963b ; 1967). During  the se  c ha ng e s, infa nts a nd  c hild re n pa ss 
thro ug h c ritic a l p e rio d s fo r d e ve lo p me nt with b o th ta ste s a nd  te xture s whic h a d ults 
ha ve  a lre a d y e sta b lishe d  (C ic he ro  & Murd o c h, 2006; Skuse , 1993).  
             The  c ha p te r e nd s with two  re se a rc h pa p e rs. One  pa pe r fo c use s o n the  
tra ining  o f e d uc a tio n sta ff who  wo rk with c hild re n a nd  yo ung  p e o p le  who  ha ve  
d ysp ha g ia  a nd  c o mp le x ne e ds (Ha rd ing  & Ha la i, 2009). A tra ining  pro g ra mme  to  
inc re a se  kno wle dg e  o f d ysp ha g ia  in a  spe c ia list sc ho o l se tting  wa s c a rrie d  o ut, a nd  
sta ff pa rtic ipa nts c o mp le te d  b e fo re  a nd  a fte r q ue stio nna ire s a b o ut the ir kno wle d g e  
o f swa llo wing  d iffic ultie s. As d isc usse d  la te r in c ha p te r 3, this p a pe r ra ise s so me  
imp o rta nt p o ints a b o ut c a re r unde rsta nd ing  o f d ysp ha g ia  a nd  risks fro m p o o r 
swa llo wing . The  se c o nd  p a pe r p re se nts a  multi – d isc ip lina ry b e ha vio ura l fe e d ing  
inte rve ntio n re c e ive d  b y two  c hild re n who  ne e d e d  to  we a n o ff g a stro sto my tub e  
fe e d ing  a nd  d e ve lo p  o ra l mo to r c o mpe te nc e  with fo o d  te xture s a nd  ta ste s typ ic a l 
fo r the ir d e ve lo p me nta l a g e s. The  the ra p y p la n, c o mp o se d  o f SLT, d ie te tic  a nd  
c linic a l p syc ho lo g y c o mp o ne nts is p re se nte d . An imp o rta nt a sp e c t o f this stud y wa s 
to  sup p o rt the  struc ture  o f the  b e ha vio ura l fe e d ing  inte rve ntio n with re le va nt 
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3.2 A summa ry of a pproa c he s to dyspha g ia  ma na ge me nt    
         Ta b le  3.1 summa rize s the  ma in typ e s o f a p p ro a c he s ta ke n a c ro ss the  life spa n 
whe n ma na g ing  d yspha g ia . The se  te nd  to  b e  d ivid e d  into ; mo to r with swa llo w 
(using  a  mo to r a c tio n d uring  e a ting  a nd  swa llo wing ), mo to r witho ut swa llo w (o ra l 
mo to r e xe rc ise s), se nso ry inte rve ntio ns, c o mpe nsa to ry stra te g ie s (p o sture , te xture  
mo d ific a tio n) a nd  ma na g ing  the  e nviro nme nt. The re  a re  a lso  so me  b e ha vio ura l 
a p pro a c he s with c hild re n who  p re se nt with pe rsiste nt fo o d  re fusa l (Ahe a rn e t a l, 
1996; Bla c kma n & Ne lso n, 1987; Burmuc ic  e t a l, 2006; Bya rs e t a l, 2003; C la wso n e t 
a l, 2007; Da vie s e t a l, 2009; Do ug la s, 2002; Fre e ma n e t a l, 1998; Ke lle y e t a l, 2003; 
Kind e rma nn e t a l, 2008; Mc Gra th Da vie s e t a l, 2009;Pa te l e t a l, 2001). Ho we ve r, 
the se  a re  no t c o nside re d  a s p a rt o f this d isse rta tio n a s a ny unde rlying  d ysfunc tio na l 
swa llo w a e tio lo g y is no t the  ma in fo c us o f the se  b e ha vio ura l stud ie s. Inde e d , 
d iffe re ntia tio n o f d iffe re nt typ e s o f a pp ro a c he s into  sp e c ific  c a te g o rie s is d iffic ult. 
The  fo llo wing  p a ra g ra p hs summa rize  b rie fly the  ma in type s o f a pp ro a c he s use d  
with infa nts a nd  c hild re n c a te g o rizing  the  ma in a re a s a s d e sc rib e d  a b o ve .   
 
3.2.1  Mo to r with swa llo w 
       Ad ults with a c q uire d  d iso rde rs c a n b e  tra ine d  to  use  spe c ific  mo to r te c hniq ue s 
d uring  swa llo wing  to  he lp  ma na g e  the  wa y a  b o lus o f fo o d  p a sse s thro ug h the  
c ric o p ha ryng e o us. Spe c ific  mo ve me nts tha t a lte r p ha ryng e a l o pe ning  d uring  
swa llo wing  c a n he lp  re d uc e  the  risk o f a sp ira tio n (se e  Ta b le  3.1)(Bulo w e t a l, 1999; 
2001; Ding  e t a l, 2002; Ekb e rg  e t a l, 1986; Erte kin e t a l, 2001; Gro he r, 1984; Ha mme r e t 
a l, 2013; Ka hrila s e t a l, 1991; La za rus, e t a l, 1993; 2002;Le win e t a l, 2001; Lo g e ma nn e t 
a l, 1992; Lo g e ma nn & Ka hrila s, 1990; O lsso n e t a l, 1997;  Po ud e ro ux e t a l; 1995 ; 
Ro b b ins & Le vine , 1993; Sha na ha n e t a l, 1993;We lc h e t a l, 1993). Use  o f 
e le c tro myo g ra p hy with mo d e ling  a nd  visua l fe e db a c k (b io fe e d b a c k) c a n he lp  
p e o p le  with a c q uire d  swa llo wing  p ro b le ms a tte mp t c o nsc io us mo ve me nts whe n 
c a rrying  o ut ma ne uve rs d uring  e a ting  a nd  d rinking  (Brya nt & Brya nt, 1991; Cra ry 
1995; 1997; Cra ry e t a l, 2007; Cra ry & Gro he r, 2000; Huc ka b e e  & Ca nnito , 1999). 
Child re n te nd  no t to  use  the se  a p pro a c he s unle ss the y ha ve  ha d  a n a c q uire d  o r 
p ro g re ssive  d iso rd e r a nd  if the y c a n de mo nstra te  the  c o g nitive  a b ility to  b e  a b le  to  
c a rry o ut the  re q uire d  a c tio n. As ma ny c hildre n with d ysp ha g ia  a re  like ly to  e ithe r b e  
ve ry yo ung  o r ha ve  sig nific a nt le a rning  d iffic ultie s, b e ing  a b le  to  c a rry o ut the se  
re q uire d  mo to r a c tio ns thro ug ho ut a  me a ltime  wo uld  b e  c ha lle ng ing  (Ha rd ing  & 
Co c ke rill, 2014). Suc h te c hniq ue s a lso  re ly o n the  c lie nt ha ving  ha d  a  p re vio us 
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a wa re ne ss o f the  se nsa tio ns invo lve d  in e a ting  a nd  d rinking , the re fo re  p ro vid ing  
the m with so me  fo rm o f re fe re nc e  p o int o n whic h to  b a se  the ir mo to r with swa llo w 
a tte mp ts. Child re n with c o ng e nita l d iso rde rs will no t ha ve  ha d  this pre vio us 
e xp e rie nc e  a nd  this c a n ha ve  a  sig nific a nt imp a c t o n the  d e ve lo pme nt o f g o a ls to  
impro ve  o ra l a nd  p ha ryng e a l p ro b le ms; the  c hild  will ha ve  no  kno wle d g e  o f wha t it 
is tho se  e nc o ura g ing  him wish to  d e ve lo p  a nd  e xp e rie nc e  (Ha rd ing  & Co c ke rill, 
2014). 
          A sma ll numb e r o f stud ie s ha ve  e va lua te d  a tte mp ts to  sup p o rt mo to r with 
swa llo w a pp ro a c he s suc h a s re d uc ing  to ng ue  thrust o r to ng ue  stre ng the ning  d uring  
a  me a ltime  fo r c hild re n with le a rning  d isa b ilitie s (Ga nz, 1987; Ha rd e n & Ryd e ll, 1984; 
La mm e t a l, 2005). The se  stud ie s ha ve  use d  a  ra ng e  o f b e ha vio ura l a nd  d ire c t 
me tho d s o f re d uc ing  the  to ng ue  thrust o r d e ve lo p ing  a  ra ng e  o f to ng ue  mo ve me nts 
inc lud ing  ma ssa g ing  the  fa c ia l a nd  o ra l mo to r musc le s b o th o utside  o f a nd  d uring  
the  me a ltime . Outc o me s fro m the se  stud ie s ha ve  b e e n va ria b le  a nd  ha ve  no t b e e n 
re pe a te d  in mo re  re c e nt re se a rc h a nd  the re fo re  ne e d  to  b e  tre a te d  with c a utio n. 
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Ta ble  3 .1: Main the rapy  strate gie s utilise d in dysphagia manage me nt 
 
 
Type  of a pproa c h 
 
 
Me thod of a pplying  
a pproa c h 
 
Clinic a l Group 
 
Evide nc e  
 
Mo to r with swa llo w: 
De ve lo p me nt o f a  sp e c ific  
mo to r a c tio n during  a  
func tio na l swa llo w to  re duc e  




Exa mp le s inc lud e  the  he a d  tilt /  
he a d  ro ta tio n ( he lp s a  b o lus 
mo ve  d o wn the  stro ng e r sid e ), 
c hin tuc k (e na b le s the  va lle c ula e  
to  wid e n a nd  the  e p ig lo ttis to  
c lo se  mo re  e ffe c tive ly), e ffo rtful 
swa llo w (inc re a se s to ng ue  b a se  
p o ste rio r mo tio n d uring  the  
p ha ryng e a l swa llo w so  b o lus 
c le a ra nc e  is imp ro ve d ); the  
sup ra g lo ttic  swa llo w (c lo se s the  
a irwa y a t the  le ve l o f the  true  
vo c a l fo ld s b e fo re  a nd  d uring  the  
swa llo w); the  sup e r sup ra g lo ttic  
swa llo w (c lo se s the  a irwa y 
e ntra nc e  b e fo re  a nd  d uring  the  
swa llo w).  
 
Ad ults with a c q uire d  d iso rd e rs o r 
who  ha ve  ha d  he a d  a nd  ne c k 
surg e ry. The se  c lie nts ha ve  
p re vio usly ha d  c o g nitio n within 
the  no rma l ra ng e , a nd  ha ve  a lso  
ha d  e xp e rie nc e  o f no rma l e a ting  
a nd  d rinking .  
 
Brya nt & Brya nt, 1991; Bülo w e t a l, 
2001 ; 2002 ; 2003; Huc ka b e e  & 
Ca nnito , 1999; Le win e t a l ,2001 ; 
Lo g e ma nn, 1986 ; 1989 ; 1993; 
1997; Lo g e ma nn e t a l, 1992; 
We lc h e t a l, 1993 
 
Mo to r witho ut swa llo w :  
Use  o f o ra l-mo to r e xe rc ise s 
o utside  o f a n e a ting  a nd 




a ) No n-nutritive  suc king ; use d  in 
the  [Mo to r witho ut swa llo w] 
c o nte xt to  fa c ilita te  q uic ke r 




a ) Infa nts, ma inly tho se  who  a re  
p re ma ture , b ut a lso  tho se  with 






a )Ba c he  e t a l, 2014 ; Ba rlo w e t a l, 
2008; Bo iro n e t a l, 2007; Fuc ile  e t 
a l, 2002; 2005; 2011; 2012; Ga e b le r 
& Ha nzlik, 1995; Hwa ng  e t a l, 2010; 
Liu e t a l, 2013; Lyu e t a l, 2014 ;  
Po o re  e t a l, 2008; Pime nta  e t a l, 
2008; Ro c ha  e t a l, 2007; Ro c ha t e t 
a l, 1997;  Vo jta  & Pe te rs, 1992 ; 
Zha ng  e t a l, 2014 
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b ) Ora l-mo to r e xe rc ise s fo r 
c hild re n; use d  in ma ny c o nte xts to  
d e ve lo p  o ra l skills fo r b o th sp e e c h 
a nd  e a ting  a nd  d rinking . 
b ) Child re n with c o ng e nita l 
d iso rd e rs. 
 
b ) Be c kma n, 1988 ; Otte nb a c he r 
e t a l, 1981 ;1983; Ro se nfe ld -
Jo hnso n, 1999 ; Sjo g re e n e t a l, 
2010 
c ) Ma no e uvre s to  sup p o rt a d ults: 
the  Ma sa ko  ma no e uvre  (use d  to  
imp ro ve  a nte rio r p ha ryng e a l wa ll 
mo ve me nt to wa rd s b a se  o f 
to ng ue ); the  Sha ke r ma no e uvre  
(use d  to  e le va te  a nd  tilt la rynx 
fo rwa rd  a nd  imp ro ve  
c ric o p ha ryng e o us func tio ning ); 
the  Me nd e lso hn ma no e uvre  
(inc re a se s the  e xte nt a nd  
d ura tio n o f la ryng e a l e le va tio n, 
inc re a se s the  d ura tio n a nd  wid th 
o f c ric o p ha ryng e a l o p e ning ). 
c ) Ad ults with a c q uire d  d iso rd e rs 
o r who  ha ve  ha d  he a d  a nd  ne c k 
surg e ry. The se  c lie nts ha ve  
p re vio usly ha d  c o g nitio n within 
the  no rma l ra ng e , a nd  ha ve  a lso  
ha d  e xp e rie nc e  o f no rma l e a ting  
a nd  d rinking . 
c )Ca rro ll e t a l, 2008; Fukuo ka  e t a l 
2013 ; Ha mme r e t a l, 2013; La za rus 
,1993 ; 2006; La za rus e t a l  2000 ; 
2003 ; 2006 ; 2007 ;  Me nd e lso hn 
,1993; Ro b b ins e t a l 2005 ; 2007; 
2008b  ; Sha ke r e t a l, 2002 ; 
Sha na ha n e t a l, 1993   
 
d ) No n – o ra l fe e d e rs ma y ha ve  
so me  o ra l c a re  a c tivitie s to  
ma na g e  o ra l hyg ie ne . 
d ) Ora l c a re  p ro g ra mme s a re  
use d  a c ro ss the  life sp a n, a nd  a re  
use d  with c lie nts who  ha ve  
c o ng e nita l, a c q uire d  a nd  
p ro g re ssive  d iso rd e rs.  
d ) Co c ks & Fe rre ira , 2013; 
Lo g e ma nn e t a l, 2008 ; Po lle ns, 
2004; Sc a nna p ie c o , 2006; Wilke n, 
2012 
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Se nso ry :  
Strate g ie s that a tte mp t to  
e nha nc e  o r re duc e  
se nsa tio n in the  he a d a nd 
ne c k re g io n due  to  so me  
p e rc e ive d p ro b le m o r 
ne uro lo g ic a l imb ala nc e  
with se nso ry a b ilitie s.   
 
 
a ) Vib ra tio n, ma ssa g e  a nd  
te mp e ra ture , use d  ma inly to  
stimula te  musc le  func tio n a nd  








a ) Ma inly a d ults who  ha ve  ha d  
a c q uire d  c o nd itio n, a ltho ug h 
Ba rlo w e t a l, 2008;2014; Ma tte s e t 
a l, 1996; Po o re  e t a l, 2008 a nd  
Yild iz & Arika n, 2011 me ntio n tha t 
NNS with p re ma ture  infa nts is 
sp e c ific a lly a n o ra l se nso ry 

























a )Ba rto struc k e t a l,2003; 
Ba rlo w e t a l, 2008;2014; Duffy, 
2007; Ed wa rd s e t a l, 1972; 
Ga rc ia  e t a l, 2008; Ha md y e t 
a l, 1997;1998; 2003; 
He d e nb e rg , 1970; La zza ra  e t 
a l,1986 ; Ma tte s e t a l, 1996; 
Mic ho lo vitz, 1986; Mig lie tta , 
1973; Otte nb a c he r e t a l, 1981; 
1983; Po o re  e t a l, 2008; Re g a n 
e t a l, 2010; Ro b b ins e t a l, 1992; 
Ro se nb e k e t a l, 1991;1996; 
Sc io rtino  e t a l, 2003; We b e r & 
Bro wn, 1996; Yild iz & Arika n, 
2011 
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b )Ele c tric  stimula tio n o f the  
musc le s , is se nso ry stimula tio n 
using   lo w vo lta g e  o n the  
mylo hyo id  musc le  a nd  the  
thyro hyo id  musc le  to  trig g e r 
musc le  fib re  c o ntra c tio n, 
ma inta in musc le  func tio n, 
p re se rve  func tio n a nd  stimula te  
ne w ne ura l p a thwa ys p o st 
tra uma . 
b )  
b ) Ma inly a d ults who  ha ve  ha d  
a c q uire d  c o nd itio n. 
 
b ) Ba rikro o  & La m , 
2011;Blume nfe ld  e t a l, 2006; 
Ca rna b y –Ma nn & Cra ry, 2007 ; 
Cra ry, 1995 ; 1997 ; Cra ry e t a l, 
2007 ; Cra ry & Gro he r, 2000 ; 
Christia a nse  e t a l,2011; C urre r & 
Ma nn, 1983; Da nta s & Do d d s, 
1990;  Ding  e t a l, 2002; Fre e d  e t 
a l,2001; Furuta  e t a l, 2012; 
Humb e rt e t a l, 2006; Kie g e r e t 
a l,2006; Le e la ma nit e t a l, 2002; 
Lud lo w e t a l,2007; Othma n e t a l, 
2007; Pa rk e t a l,1997; Po we r e t a l, 




c ) De ve lo p ing  imp ro ve d  o ra l 
se nsa tio n to  he lp  with o ra l-mo to r 
p la nning  fo r e a ting  thro ug h use  
o f a n intra -o ra l a p p lia nc e . 
 
c ) Child re n with a  d ia g no sis o f 
c e re b ra l p a lsy. 
c ) G ise l, 1994; 1996; G ise l, e t a l, 
1995a ; 1995b ; 1996; 1999; 2001; 
Ha rb e rfe llne r e t a l, 2001; 




Co mp e nsa to ry : 
Stra te g ie s whe re  a  sp e c ific  
fe a ture  is c ha ng e d o r utilise d 
suc h as fo o d te xture , po sture  
o r a  p ie c e  o f e q uip me nt. The  
c lie nt is no t e xpe c te d to  
p e rfo rm a ny sp e c ific  mo to r 
a c tivitie s a s in [mo to r with 
a ) Po sture , whe re  who le  b o d y 
p o stura l sta b ility is ma ximise d  p re - 
a  me a l so  tha t risk o f a sp ira tio n is 
minimise d , o r a lte ring  the  p o sitio n 
so  tha t b e tte r swa llo wing  c a n b e  
fa c ilita te d , e .g . c hin tuc k. 
 
All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l.  
 
Bulo w e t a l, 2001; 2002; C la rk e t a l, 
2007; Ekb e rg , 1986 ; Eina sso n –
Ba c he s e t a l, 1993 ; Erte kin e t a l, 
2001 ; Le win e t a l, 2001; Ma c ie  & 
Arve d so n, 1993; Mo o to o sa my & 
Die tric h, 2002 ; Mo rto n e t a l, 1993 ; 
Oka d a  e t a l, 2007 ; Sha na ha n e t 
a l, 1993 ;  
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swa llo w].    
 
b ) Te xture  mo d ific a tio n is 
so me time s imp le me nte d  so  tha t 
fo o d  c a n b e  suc ke d  o r c he we d  
a nd  swa llo we d  mo re  sa fe ly.  
 
b ) All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l. 
 
 
b ) Ad e le ye  & Ra c ha l, 2007; 
Athe rto n e t a l, 2007 ; Bo ssc he r e t 
a l, 2003; Bulo w e t a l, 2003 ;  
Cha d wic k e t a l, 2002;2003;2006; 
C la yto n, 2002; C ra wfo rd  e t a l, 
2007 ; Cro ft, 1992 ;  Da nta s e t a l, 
1989 ; 1990 ; Da nie ls, 2008; De wa r 
& Jo yc e , 2006; Ertkin e t a l, 1997 ; 
Fine sto ne  e t a l, 2001; Ga rc ia  e t a l, 
2005 ; 2008 ;Gro he r e t a l, 2006 ; 
Gumb le y e t a l, 2008 ;  Ig a ra shi e t 
a l, 2010 ; Kho sho o  e t a l, 2000; 
Kuhle me ie r e t a l, 2001 ; 
Lo g e ma nn, 1986; Lo to ng  e t 
a l, 2003 ; Ma tta  e t a l, 2008; Pa tc h 
e t a l, 2003; Smith e t a l, 2004; 
Snid e r e t a l, 2011 ; So p a d e  e t a l, 
2008 ;Ste e le  & Va n Lie sho ut, 2004; 
Stua rt & Mo tz, 2009; Ta nig uc hi e t 
a l, 2008 ; Viva nti e t a l, 2009; 
Wa ld e n & Pre nd e rg a st, 2001; 
Whe la n, 2001 ; Ying -Ju e t a l, 2007 
c ) Eq uip me nt use d  tha t 
p ro mo te s sa fe r inta ke  fo r the  
c lie nt, o r whic h e na b le s sa fe r, a nd  
whe re  p o ssib le , ind e p e nd e nt 
e a ting  a nd  d rinking . 
c ) All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l a c ro ss the  life sp a n. 
 
c ) Cha ng  e t a l, 2007; Ha rd ing  & 
Alo ysius, 2011; Ha rd ing , 
Fitzp a tric k, Mo rris & Alo ysius, 2014;  
La u & Sc ha nd le r, 2000; Ma the w, 
1998;1990; Wa ld e n & 
Pre nd e rg a st, 2000 
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Enviro nme nta l : 
Stra te g ie s whe re  the  
e nviro nme nt is c o nside re d a s 
a n imp o rta nt to o l in 
ma na g e me nt, e .g . use  o f 
c o mmunic a tio n & b e ha vio ur 
ma na g e me nt.  
 
a ) Co mmunic a tio n & p ro vid ing  










a ) All c lie nts, b o th a c q uire d  a nd  
c o ng e nita l, b ut the  lite ra ture  ha s 
te nd e d  to  fo c us o n infa nts a nd  







a ) Ha rd ing  2009; Ha rd ing  e t a l, 
2006; 2010a ; 2012a ; 2012c  ; 
2014;2015; Hill, 2005; Ma thise n, 
2001;Mc Gra th & Me d o ff-Co o p e r, 
2002; Pic kle r e t a l, 1995; 2006; 
Ve ne ss & Re illy, 2007; White -Tra ut 
e t a l, 2002 
 
b ) Be ha vio ur mo d ific a tio n 
 
b ) The  lite ra ture  ha s te nd e d  to  
fo c us o n c hild re n with p e rsiste nt 
e a ting  a nd  d rinking  d iffic ultie s, 
ma inly tho se  who  a re  a ve rse  to  
e a ting  o r to  a tte mpting  a  wid e r 
ra ng e  o f te xture s.  
 
 
b ) Ahe a rn e t a l, 1996 ; Bla c kma n 
& Ne lso n, 1987; Burmc ic  e t a l, 
2006; Bya rs e t a l, 2003; Da vie s e t 
a l, 2009 ; Do ug la s , 2002; Fre e ma n 
e t a l, 1998; Ke lle y e t a l, 2003; 
Kind e rma nn e t a l, 2008 ; Mc Gra th 
Pa te l e t a l, 2001 
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3.2.2 Mo to r witho ut swa llo w - Ora l mo to r the ra p y 
                Tra d itio na lly, ma ny SLTs ha ve  imp le me nte d  mo to r witho ut swa llo w o ra l 
mo to r wo rk into  the ir tre a tme nt p la ns to  ma na g e  d ysp ha g ia  (Ta b le  3.1).This 
a p pro a c h ha s e vo lve d  fro m p hysio the ra p y a nd  o c c up a tio na l the ra p y musc le  
tre a tme nts whe re  the  g o a l is to  impro ve  a nd  ma ximise  musc le  func tio n (C la rk, 
2003). Ho we ve r, the  limb  a nd  b a c k musc le s tha t te nd  to  b e  re me d ia te d  b y 
p hysio the ra p ists a nd  o c c up a tio na l the ra p ists within the  b o d y ha ve  d iffe re nt 
musc le  sp ind le  fib re s c o mp a re d  to  the  musc le s use d  in swa llo wing  (C la rk, 2003; 
Ke nt, 2004; Ro b b ins e t a l, 2008a ; Ma rtin e t a l, 2001). The se  the ra p y a p p ro a c he s 
ha ve  b e e n b a se d  o n trying  to  re me d ia te  musc le  func tio n thro ug h ma nip ula tio n, 
stimula tio n a nd  e xe rc ise  (Bo sha rt, 1998; Ga ng a le , 2001; Ma c kie , 1996a ; 1996b ; 
Pe hd e  e t a l, 1996; Ro se nfe ld -Jo hnso n, 1999; Stro d e  a nd  Cha mb e rlin, 1997). 
Inte rve ntio n to  c ha ng e  musc le  to ne  usua lly is a ro und  impro ving  musc le  stre ng th 
a nd  to ne  (C la rk, 2003; O ’ Sulliva n, 1988; Shumwa y - Co o k & Wo o lla c o tt, 1995). 
Exe rc ise s te nd  to  b e  a c tive  o r p a ssive . Ac tive  e xe rc ise s usua lly re q uire  the  
p a rtic ip a nt to  c o mple te  a  ra ng e  o f o ra l mo to r ta sks d e sig ne d  to  stre tc h a nd  
stre ng the n musc le s, with q uic k stre tc he s inc re a sing  to ne , a nd  slo w stre tc he s 
d e c re a sing  to ne  (Burkhe a d  e t a l, 2007). Pa ssive  e xe rc ise s inc lude  ma ssa g e , 
stro king , stimula tio n a nd  using  vib ra tio n o n musc le s to  impro ve  se nso ry fe e db a c k 
o f the  musc le s a nd  he lp  no rma lise  e a rly o ra l mo to r re fle xe s (Otte nb a c he r e t a l, 
1981; 1983). Pa ssive  e xe rc ise s a re  usua lly c o mp le te d  b y a  c a re r ra the r tha n a  
p a rtic ip a nt (Otte nb a c he r e t a l, 1981; 1983).  
            The re  d o e s, ho we ve r, a pp e a r to  b e  a  p ra c tic e  vie w tha t wo rk o n o ra l-
mo to r skills o utsid e  o f a  func tio na l c o nte xt will impro ve  o ra l mo to r func tio n b o th fo r 
sp e e c h a nd  swa llo wing  (Be c kma n, 1988; Bo iro n e t a l, 2007; Vo jta  & Pe te rs, 1992). 
The  a ssump tio n is tha t the re  will b e  d ua l b e ne fits a s the  sp e e c h a nd  swa llo wing  
c e ntre s sha re  the  sa me  p a thwa ys, the re fo re  o ra l mo to r e xe rc ise s, inc lud ing  no n-
nutritive  suc king  will b e ne fit b o th sp e e c h a nd  swa llo wing  skills (Ba rlo w & Este p , 
2006; Be c kma n, 1988; Ro se nfe ld -Jo hnso n; 1999; Vo jta  & Pe te rs, 1992). So me  
re se a rc he rs d e sc rib e  no n – nutritive  suc king  a s a n o ra l mo to r a p pro a c h tha t c a n 
stimula te  fe e d ing  a nd  sp e e c h (Fie ld  e t a l, 1982; Me a se l & And e rso n, 1979; Ne iva  
e t a l, 2006; 2007).No n – nutritive , o r o ra l mo to r wo rk is so me time s re c o mme nd e d  
fo r infa nts a nd  c hildre n who  a re  una b le  to  ta ke  nutritio n o ra lly (Ta b le  3.1). This is 
ma inly to  he lp  ma inta in g o o d  o ra l hyg ie ne  a nd  imp ro ve  q ua lity o f life  a s tub e  
fe e d ing  is a sso c ia te d  with inc re a se d  tra uma  in fa milie s, a  d e c re a se  in no rma lc y 
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with p o te ntia lly a  ne g a tive  impa c t o n the  mo the r-c hild  re la tio nship  (Sc a nna p ie c o , 
2006; Wilke n 2012). So me time s, the  re a so ns g ive n fo r no n – nutritive  p ro g ra mme s 
d o  no t c o nside r tha t the  ne uro lo g ic a l o rig in fo r sp e e c h a c tiva tio n a nd  swa llo wing  
a re  se pa ra te  fro m e a c h o the r a nd  tha t the  musc le  fib re s fo r spe e c h a nd  
swa llo wing  ha ve  sp e c ific  d iffe re nc e s a d a p te d  to  the ir func tio n (Be nne tt e t a l, 
2007; Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999a ; Je a n, 1984; 2001; Ke rn e t a l, 
2001; Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; Ma rtin e t a l, 2001; Mo sie r & 
Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; Suzuki e t a l 2001).   
             The  o ra l mo to r a p pro a c h fre q ue ntly use d  b y Ro se nfe ld -Jo hnso n (1999) is 
no t b a se d  o n re se a rc h e vide nc e , b ut a  the ra p y ma nua l (a s is the  O ’ Sulliva n 1998 
wo rk) whic h d e sc rib e s a  stre ng the ning  pro g ra mme  tha t use s d rinking  stra ws to  
ta rg e t sp e c ific  p la c e me nt o f the  a rtic ula to rs, a nd  musc le  use  fo r swa llo wing . It 
a rg ue s tha t stra w d rinking  c a n pro mo te  to ng ue  re tra c tio n a nd  the re fo re , whilst 
e nc o ura g ing  this d uring  stra w use , the  p a ra me te rs fo r p o sitio ning  o f the  to ng ue  fo r 
c o nso na nt p ro duc tio n, e .g . / r/  a re  se t.  In a no the r stud y (Sjo g re e n e t a l, 2010), 
c hildre n with a  d ia g no sis o f myo to nic  d ystro phy, typ e  1, p a rtic ip a te d   in a  sixte e n 
we e k  lip  stre ng the ning  p ro g ra mme  to  imp ro ve  e a ting  skills a nd  sa liva  c o ntro l. 
Altho ug h the re  we re  imp ro ve me nts in lip  stre ng th, re sults ind ic a te d  tha t the re  
we re  no  sig nific a nt imp ro ve me nts in e a ting  o r sa liva  c o ntro l in a ny o f the  c hildre n.  
Musc le  fo rc e  a nd  c o ntra c tio n is hig he r fo r suc king  tha n in sp e e c h, p lus the re  is the  
a d d e d  re c ruitme nt o f musc le s fo r lip  ro und ing  a nd  this sug g e sts tha t the  simila ritie s 
a re  no t a s c lo se  a s sug g e ste d  (Burkhe a d  e t a l, 2007). Inte re sting ly, the re  is a  
d e ve lo p ing  c linic a l id e a  tha t the re  is limite d  e vid e nc e  to  sup p o rt use  o f o ra l mo to r 
e xe rc ise s in re la tio n to  sp e e c h so und  d e ve lo p me nt b ut this is no t p e rva sive  to  
c linic a l wo rk (La ss & Pa nnb a c ke r, 2008). Curre nt the o re tic a l a nd  re se a rc h find ing s 
c ha lle ng e  the  b e ne fits o f o ra l mo to r e xe rc ise s to  d e ve lo p  sp e e c h (Lo f & Wa tso n, 
2008). The  a nte rio r c ing ula te  c o rte x is imp o rta nt fo r swa llo wing  (Mo ise r & 
Be re zna ya  2001; De vinsky e t a l, 1995) a s we ll a s fo r the  pro c e ssing  o f mo to r, 
se nso ry a nd  c o g nitive  info rma tio n (Bla nk e t a l, 2002). So me  func tio ning  in this a re a  
o f the  b ra in is a lso  re la te d  to  to ng ue  mo ve me nt a nd  vo c a lisa tio n, a ltho ug h Ma rtin 
e t a l (2001) stre ss tha t swa llo wing  func tio n a pp e a rs to  re la te  sp e c ific a lly to  the  
ro stra l, inte rme d ia te  a nd  c a uda l a spe c ts o f the  a nte rio r c ing ula te  c o rte x. Mo ise r 
e t a l (2001) fo und  tha t the  fo llo wing  a re a s o f the  b ra in we re  a c tiva te d  d uring  
swa llo wing ; the  se nso ri-mo to r a re a s in the  c o rte x, p re mo to r c o rte x, po ste rio r 
p a rie ta l c o rte x, c ing ula te  c o rte x, infe rio r fro nta l g yrus, the  c e re b e llum, the  insula r, 
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the  a ud ito ry c o rte x, c o rp us c a llo sum, b a sa l g a ng lia  a nd  tha la mus. In c o ntra st, 
la ng ua g e  a nd  sp e e c h a re a s a re  la rg e ly within the  le ft he misp he re  (Sc io te  e t a l, 
2003). O f p a rtic ula r imp o rta nc e  fo r la ng ua g e  a nd  spe e c h a re  the  p a rie ta l, 
o c c ip ita l, te mp o ra l a nd  so me  p a rts o f the  fro nta l lo b e  (Sc io te  e t a l, 2003). 
Diffe re ntia tio n b e twe e n whic h a re a s o f the  b ra in a re  a c tiva te d  in re la tio n to  
la ng ua g e  a nd  swa llo wing  is imp o rta nt in unde rsta nd ing  a nd  d e ve lo p ing  e ffe c tive  
the ra p y a p pro a c he s fo r c hildre n with swa llo wing  d iffic ultie s. Spe e c h, la ng ua g e  
a nd  swa llo wing  a re  linke d  in tha t the y ha ve  se q ue ntia l p ro c e sse s invo lve d  in 
p la nning  b ut d e sp ite  the  sha re d  pa thwa ys, a c tiva tio n a nd  o utc o me s a re  d iffe re nt   
(Be nne tt e t a l, 2007; Bro ussa rd  & Alsc hue r, 2000; C la rk, 2003; Dwo rkin, 1978; Fujiu & 
Lo g e ma nn, 1996; Ha md y e t a l, 1999a ; 1999b ; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ko g a  & Bra d le y, 2000; ; La za rus e t a l, 1993; Ma rtin e t a l, 2004; 
Mo sie r & Bre nzna ya , 2001; Murra y e t a l, 1998; Pe rry e t a l, 2002; She pp a rd  & 
Fle tc he r, 2007; Sta e l e t a l, 2003; Sulliva n e t a l, 1997; Suzuki e t a l 2001). The re  a re  
ma ny una nswe re d  q ue stio ns in re la tio n to  o ra l mo to r e xe rc ise s a nd  the ir 
re la tio nship  to  swa llo wing . Ac tive  a nd  p a ssive  musc le  stimula tio n influe nc e  
musc le  sp ind le s in d iffe re nt wa ys (e .g . Bo sha rt, 1998; Ga ng a le , 2001; Ka tz, 1996; 
Pe d re tti & Ea rly, 2001; Tro mb ly, 1983). Musc le  c a p a c ity to  ma ximize , ma inta in o r 
impro ve  skills is no t c le a rly unde rsto o d , p a rtic ula rly in re la tio n to  p ro g re ssive  a nd  
c o ng e nita l swa llo wing  d iso rd e rs (C la rk, 2003).Co nse q ue ntly, the  impa c t o f musc le  
tra ining , i.e . fo r re sista nc e , c o ntra c tio n ve lo c ity, a nd  imp ro ving  func tio n a s we ll a s 
the  time  ne e d e d  to  ma ximize  mo ve me nt d o e s no t ye t ha ve  a  c le a r ra tio na le  
(C la rk, 2003).It se e ms tha t furthe r re se a rc h ne e d s to  b e  unde rta ke n to  und e rsta nd  
the  b e ne fits, if the re  a re  a ny, o f o ra l mo to r inte rve ntio ns fo r c hild re n who  ha ve  
c o ng e nita l d iso rd e rs, a nd  who  a re  hig hly like ly to  ha ve  a ffe c te d  musc le  to ne  a nd  
a  d iffe re nt ne uro lo g ic a l ma ke  up . In the  a b se nc e  o f ma ny a p pro a c he s tha t 
the ra p ists fe e l tha t the y c a n use  with c o nfid e nc e , the se  the ra p y a pp ro a c he s 
p e rsist in b e ing  p ra c tise d .   
 
3.2.3 Se nso ry a p p ro a c he s to  inte rve ntio n  
            Se nso ry a pp ro a c he s inc lud e  inte rve ntio ns tha t invo lve  to uc h o r ma ssa g e  
in the  o ra l re g io n to  d e se nsitise  a  c hild  to  fo o d  te xture s o r it ma y invo lve  o the r 
fo rms o f stimula tio n suc h a s the rma l-ta c tile  stimula tio n, i.e . vib ra tio n, ma ssa g e  
a nd  te mpe ra ture  (Bisho p  1974; 1975; Ed wa rds e t a l, 1972; Ha md y e t a l,2003; 
He d e nb e rg , 1970; La zza ra  e t a l, 1986 ; Mic ho lo vitz, 1986; Mig lie tta , 1973; 
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Otte nb a c he r e t a l, 1981; 1983; Re g a n e t a l, 2010; Ro se nb e k e t a l, 1991;1996; 1998;  
Sc io rtino  e t a l, 2003; So b se y & Ore lo ve , 1984; We b e r & Bro wn, 1996), E-stim to  
inc re a se  o r d e c re a se  se nsitivity (Ba riko o  & La m, 2011; Blume nfe ld  e t a l, 2006; 
Ca rna b y Ma nn & Cra ry, 2007; Curre r & Ma nn, 1983; Da nta s & Do d d s, 1990;  Ding  
e t a l, 2002; Fre e d  e t a l, 2001; Furuta  e t a l, 2012; Humb e rt, 2006; Kie g e r e t a l, 2006; 
Le e la ma nit e t a l, 2002; Lud lo w e t a l, 2007; Othma n e t a l, 2007; Pa rk e t a l, 1997; 
Po we r e t a l, 2004; 2006; Sha w e t a l, 2007), o r use  o f intra -o ra l a pp lia nc e s to  
impro ve  se nso ry a wa re ne ss o f the  to ng ue  a nd  ja w in re la tio n to  e a ting  a nd  
d rinking  (G ise l, 1994;1996; G ise l, e t a l, 1995a ; 1996; 1999; 2001;Ha rb e rfe llne r e t a l , 
2001; Ko rb ma c he r e t a l, 2004). No n – nutritive  suc king  is d e sc rib e d  in so me  o f the  
lite ra ture  a s a  se nso ry a p pro a c h to  fa c ilita te  the  d e ve lo p me nt o f o ra l fe e d ing  fo r 
p re ma ture  infa nts (Ma tte s e t a l, 1996; Po o re  e t a l, 2008; Yild iz & Arika n, 2011). 
Othe rs d e sc rib e  a  c o mb ina tio n o f se nso ry stimula tio n a nd  o ra l mo to r wo rk 
(Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 
2012; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; 
Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Pime nta  e t a l, 2008; Ro c ha  e t 
a l, 2007; Sta nd le y e t a l, 2010). The  se nso ry a pp ro a c h with infa nts is re p o rte d  a s 
b e ing  ne c e ssa ry to  he lp  the ir o ra l se nso ry d e ve lo p me nt a nd  re d uc e  o ra l 
a ve rsio ns fo llo wing  a ny tub e  fe e d ing  o r o the r inva sive  inte rve ntio ns tha t ma y 
ha ve  a  ne g a tive  imp a c t o n o ra l fe e d ing  de ve lo p me nt (Ja d c he rla  e t a l, 2010; 
Ma thise n e t a l, 2000).No n – nutritive  suc king  will b e  d isc usse d  furthe r in the  ne xt 
c ha p te r.    
         The  ra tio na le  fo r se nso ry a p pro a c he s is d iffe re nt fro m o ra l-mo to r e xe rc ise s in 
tha t stimula tio n is b e ing  p e rfo rme d  to  inc re a se  o r re d uc e  se nsitivity ra the r tha n 
a lte r musc le  func tio n (G ilmo re  e t a l, 2003). Se nso ry a pp ro a c he s stimula te  the  
se nso ry re c e p to rs o f the  re le va nt c ra nia l ne rve s, trig e mina l, (c ra nia l ne rve  V), 
g lo sso p ha ryng e a l (c ra nia l ne rve  IX) & va g us (c ra nia l ne rve  X) ne rve s a nd  
the re fo re  c a use  so me  re a c tiva tio n, o r se nso ry c ha ng e s tha t will b e  b e ne fic ia l 
(Je a n, 2001). Childre n who  ha ve  lo ng  te rm fe e d ing  p ro b le ms a re  like ly to  ha ve  
fo o d  a ve rsio ns (Fie ld  e t a l, 2003; Ma thise n e t a l, 2000). The se  ma y ha ve  a rise n 
b e c a use  o f p ro lo ng e d  use  o f a  na so  - g a stric  tub e  o r pe rsiste nt re flux imp a c ting  
o n the  e a ting  a nd  d rinking  pro c e ss (Ma thise n e t a l, 1991; 2000; Se ne z e t a l, 1996). 
Se nsitivity ma y p re se nt a s hyp e rse nsitivity o r hyp o se nsitivity. Ora l hype rse nsitivity 
te nd s to  ma nife st itse lf thro ug h a  c hild ’ s d islike  o f c e rta in te xture s in the  o ra l c a vity 
o r ha ving  the ir fa c e  to uc he d . In c o ntra st, o ra l hyp o se nsitivity te nds to  inc lude  a  
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limite d  a wa re ne ss o f the  a mo unt o f fo o d  in the  o ra l c a vity; d iminishe d  
re sp o nsive ne ss to  stimuli in the  o ra l re g io n; sig nific a nt sa liva  lo ss; limite d  suc king  
a nd  / o r c he wing  skills a nd  a  te nd e nc y to  p re fe r ve ry stro ng  fla vo urs (Fie ld  e t a l, 
2003; La wle ss, 1985; Ma thise n e t a l, 1991; 2000). 
              Child re n with e a ting  a nd  d rinking  d iffic ultie s ma y a lso  ha ve  a d d itio na l 
ne e ds suc h a s visua l o r he a ring  imp a irme nts, a nd  the se  p ro b le ms in a d d itio n to  
le a rning  d iffic ultie s ma y inc re a se  the  c ha nc e  o f d e ve lo p ing  sig nific a nt e a ting  a nd  
d rinking  pro b le ms (Ke nne d y, e t a l, 1997; Ro mme l e t a l, 2003; Sa nd e rs e t a l, 1993; 
1997; Se ne z e t a l, 1996). The ra p ists o fte n re c o mme nd  se nso ry p ro g ra mme s to  
re d uc e  o ra l-mo to r into le ra nc e  o r to  inc re a se  se nso ry a wa re ne ss. A me ssy fo o d  
p la y pro g ra mme  ma y b e  imp le me nte d , fo r e xa mple  (Ha rd ing  e t a l, 2010b ; Se ne z 
e t a l, 1996).The  Ha rd ing  e t a l (2010b ) p a p e r d isc usse s the  imp o rta nc e  o f me ssy 
p la y a s a n o p p o rtunity to  e na b le  c hildre n with lo ng  te rm fo o d  a ve rsio ns to  
b e c o me  d e se nsitise d  to  unfa milia r ta ste s a nd  te xture s in a  c o nte xt whic h is no t 
d e ma nding . Ho we ve r, it is ha rd  to  d iffe re ntia te  b e twe e n ho w muc h is le a rnt 
b e ha vio ur c o mp a re d  to  imp a ire d  o ra l se nso ry func tio n. Mo re  re c e ntly, use  o f 
c a rb o na te d  d rinks to  stimula te  o ra l a nd  p ha ryng e a l a re a s ha ve  b e e n 
re c o mme nde d  fo r a dults a s the re  is so me  se nso ry stimula tio n o f the  trig e mina l, 
g lo sso p ha ryng e a l a nd  va g us ne rve s (Je a n, 2001; Mistry e t a l, 2007). Ca rb o na te d  
d rinks stimula te  g re a te r se nsa tio n in the  p ha rynx le a d ing  to  inc re a se d  mo ve me nt 
o f the  hyo id  b o ne  with re d uc e d  a sp ira tio n a nd  p e ne tra tio n (Ba rto sthuc k e t a l, 
2003; Duffy, 2007 Sd tra vo u e t a l, 2012). With c hild re n, the re  a re  issue s with he a lth 
suc h a s the  sug a r c o nte nt p re se nt in the se  d rinks, so  it te nd s no t to  b e  use d . In 
a d d itio n, stud ie s c ite d  tha t supp o rt c a rb o na te d  d rinks a nd  swa llo wing  ha ve  b e e n 
with a c q uire d  ne uro lo g ic a l d iso rde rs (Ba rto sthuc k e t a l, 2003; Duffy, 2007; Sd tra vo u 
e t a l, 2012). 
          The  unsub sta ntia te d  ra tio na le  unde rp inning  o ra l-mo to r d e se nsitisa tio n 
p ro g ra mme s sug g e sts tha t the re  ha s b e e n a n ine ffe c tive  inte g ra tio n o f mo to r a nd  
se nso ry skills d uring  d e ve lo p me nt, a nd  a s suc h, wo rk b y the  the ra p ist ma y he lp  to  
re d re ss this b a la nc e  a nd  a llo w p ro g re ss to  b e  ma d e . Also , suc h pro g ra mme s 
a rg ue  tha t a  c hild  c a n d e ve lo p  mo re  c o o rd ina te d  o ra l mo ve me nts a lo ng side  
inc re a se d  to le ra nc e  o f ta ste s a nd  te xture s in a  mo re  p le a sura b le  p la y situa tio n 
(Se ne z e t a l, 1996). Se nso ry a pp ro a c he s re ma in c o ntro ve rsia l.  In a dd itio n, the re  
ha ve  b e e n fe w stud ie s with la rg e  numb e rs o f p a rtic ip a nts tha t ha ve  e xp lo re d  the  
use  o f se nso ry a p p ro a c he s with c o ng e nita l d iso rd e rs. One  he sita nt hyp o the sis 
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b a se d  o n e xp e rt o p inio n sug g e sts tha t use  o f the rma l a p p lic a tio n, pa rtic ula rly 
c o ld  stimula tio n o r use  o f e le c tro d e s to  stimula te  musc le s ma y no t ha ve  p o sitive  
o utc o me s fo r c hild re n with c o ng e nita l d iffic ultie s, a nd  ma y a c tua lly b e  
d e trime nta l a s the  ma ke  up  o f the  musc le s o f a  c o ng e nita l d iso rd e r is no t g o ing  to  
c ha ng e . C irc umsta ntia l o p inio n sug g e sts tha t using  e xtre me  te mp e ra ture s suc h a s 
c o ld  the rma l a p p lic a tio ns fo r sma ll c hildre n c o uld  c a use  sho c k a nd  d isc o mfo rt.   
 
3. 2.4 Co mp e nsa to ry stra te g ie s 
i) Mo dific a tio n o f fo o d te xture s 
              Using  sp e c ific  te xture s (Ta b le  3.1) to  ma ke  fo o d  mo re  ma na g e a b le  to  e a t 
is fre q ue ntly imple me nte d  to  he lp  c o mpe nsa te  fo r mo to r d iffic ultie s (Cro ft, 1992; 
Mo rto n e t a l, 1993; Snid e r e t a l, 2011). The  typ e  o f fo o d  te xture  re q uire d  is 
d e pe nd e nt up o n a sse ssme nt find ing s a s to  the  o ra l - mo to r a nd  swa llo wing  ne e d s 
o f the  c lie nt, a nd  whic h te xture  o r b o lus a mo unt is b e st to  he lp  re duc e  a sp ira tio n 
risk. Thin fluids c a n b e  d iffic ult to  ma na g e  a nd  thus b e  the  c a use  o f a sp ira tio n o r 
p e ne tra tio n so  thic ke ne rs ma y b e  use d . Alte ring  the  te xture  o f fo o d  a nd  
thic ke ning  fluid s c a n he lp  so me o ne  c re a te  a  b e tte r fo o d  b o lus, g a in b e tte r 
o ro p ha ryng e a l c o ntro l, a lte r tra nsit time  in the  p ha rynx a nd  the re fo re  re d uc e  a ny 
risks o f a sp ira tio n (Da nta s e t a l, 1989; 1990; Gumb le y e t a l, 2008; Ig a ra shi e t a l, 
2010; Ste e le  & Va n Lie sho ut, 2009; Ta nig uc hi e t a l, 2008). Ad d itio na lly, the  
te mp e ra ture  o f fo o d  a nd  the  se nso ry fe e db a c k p ro vide d  b y te mpe ra ture  a nd  
ta ste  c a n he lp  b e tte r b o lus c o ntro l a nd  ma nip ula tio n (Kuhle me ie r e t a l, 2001; 
Sc io rtino  e t a l, 2003). Altho ug h thic ke ning  fluids a nd  mo d ifying  fo o d  te xture s c a n 
he lp  ma na g e  e a ting  a nd  d rinking  ne e d s, the re  a re  a  numb e r o f issue s re la te d  to  
use  o f thic ke ne rs tha t a re  c o ntro ve rsia l a nd  re sult in p o o r o utc o me s. Thic ke ne rs 
a re  o fte n mixe d  inc o rre c tly a s c a re rs d o  no t und e rsta nd  the  ra tio na le  o f why 
fluid s ne e d  to  b e  thic ke ne d  o r the  pro pe rtie s o f ho w the  thic ke ne r ma y re a c t 
whe n mixe d  with o the r fluid s (Cha d wic k e t a l, 2002; 2003; 2006; Cra wfo rd  e t a l, 
2007; Ha rd ing  & Ha la i, 2009; Smith e t a l, 2006).In the  first stud y b y the  a utho r in this 
c ha p te r (Ha rd ing  & Ha la i, 2009) p a rtic ipa nts wo rking  in a  spe c ia l sc ho o l se tting  
c o mme nte d  tha t a ltho ug h the y mixe d  thic ke ne rs in the ir d a ily ma na g e me nt with 
me a l p re p a ra tio n fo r the  stud e nts, the y we re  no t c o nfid e nt with this. Ad vic e , 
the re fo re , o n ho w to  g a in d iffe ring  le ve ls o f visc o sity thro ug h a d d ing  thic ke ne r to  
fluid s, a nd  e xp la ining  to  c a re rs why thic ke ne rs a re  ne e d e d  re ma ins p ro b le ma tic . 
Asid e  fro m the  c ha lle ng e s o f c o nve ying  ho w to  mix thic ke ne rs to  o the rs, 
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thic ke ne rs a re  a ffe c te d  b y te mp e ra ture . The  se nso ry c ha ra c te ristic s o f thic ke ne rs 
c a n c ha ng e  o ve r the  c o urse  o f a  me a l, so  visc o sity ma y a lte r in c o nta c t with 
sa liva  a nd  a s the  te mpe ra ture  o f the  fo o d  c ha ng e s (De wa r & Jo yc e , 2006; 
Ga rc ia  e t a l, 2008; Ma tta  e t a l, 2006). Thic ke ne rs a re  o fte n no t use d  with 
p re ma ture  infa nts a s the  g ut is c o nsid e re d  to o  imma ture  to  c o p e  with d iffe re nt 
ma te ria ls to  d ig e st a nd  c o uld  c o nse q ue ntly le a d  to  se rio us he a lth o utc o me s. 
(C la rke  & Ro b inso n, 2004; Luc us & Co le , 1990).  
            Pe o p le  o n thic ke ne d  d ie ts ra re ly me e t the  hyd ra tio n ta rg e ts ne c e ssa ry fo r 
g o o d  he a lth a nd  still ha ve  a  hig he r inc ide nc e  o f p ne umo nia  c o mpa re d  to  o the rs 
who  ha ve  d iffe re nt he a lth ne e d s (Fine sto ne  e t a l, 2001; Viva nti e t a l, 2009; 
Whe la n, 2001). This sug g e sts tha t a ltho ug h thic ke ne rs ma y pro vid e  so me  b e ne fit 
in re duc ing  risk fro m a sp ira tio n the re  a re  still o the r p ro b le ms in re la tio n to  he a lth 
tha t a  thic ke ne d  d ie t fa ils to  a d d re ss. Be c a use  o f the  a lte re d  sta te  o f fluid s o nc e  
thic ke ne rs a re  use d , c lie nts ma y ha ve  a  re d uc e d  a p pe tite  (Viva nti e t a l, 2009). 
Due  to  the se  d iffic ultie s, te a m c o lla b o ra tio n a nd  wo rking  is e sse ntia l to  mo nito r 
the  he a lth ne e ds o f the  c hild  a s we ll a s suppo rting  c a re g ive rs in the ir 
ma na g e me nt o f te xture  mo d ific a tio n a nd  use  o f thic ke ne rs. 
 
ii) The  imp o rta nc e  o f po sture   
            An up rig ht p o sture  is b e tte r fo r c o mp e te nt swa llo w func tio n d uring  e a ting  
a nd  d rinking  in typ ic a lly d e ve lo p e d  a d ults a s the re  is g re a te r a nte rio r 
d isp la c e me nt o f the  hyo id  b o ne  with a lmo st simulta ne o us trig g e r o f the  swa llo w 
(Pe rry e t a l, 2012). This swa llo w c o mp e te nc e  in no t ma inta ine d  with a  d e la y in 
trig g e ring  the  swa llo w whe n in sup ine  (Pe rry e t a l, 2012).Pro vid ing  a pp ro pria te  
he a d  c o ntro l to  p ro vide  who le  b o d y sta b ility a nd  ma ximise  a  g o o d  he a d  a nd  
ne c k p o sitio n d uring  me a ltime s c a n re duc e  so me   risk o f a sp ira tio n o r p e ne tra tio n 
(Ta b le  3.1; Eina sso n –Ba c ke s e t a l, 1993; Mo rto n e t a l, 1993). Ha ving  a  p hysic a l 
d isa b ility tha t influe nc e s p o stura l c o mpe te nc e  ma y imp a c t o n the  fo llo wing ; i) 
initia tio n o f e ffe c tive  o ra l-mo to r skills; ii) a p p ro p ria te  b re a thing  p a tte rn re q uire d  
fo r e a ting  a nd  drinking ; iii) e ffe c tive  swa llo w me c ha nism, a nd  iv) e ffe c tive  g ut 
mo tility (Mo rto n e t a l, 1993; Pe rry e t a l, 2012). Using  o the r p o stura l stra te g ie s suc h 
a s ja w sup p o rt o r side  lying  d uring  a  me a ltime  c a n e na b le  b e tte r o ra l p ha se  
sta b ility a nd  a lso  pro vid e  p a ssive  sup p o rt so  tha t e ffo rt is no t ta ke n up  with 
ma na g ing  re sp ira tio n (Bo iro n e t a l, 2007; C la rk e t a l, 2007). 
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          Othe r c o mpe nsa to ry mo ve me nts invo lve  a lte ring  the  p o sitio n o f p a rt o f the  
b o d y, e .g . a  c hin tuc k, ra the r tha n who le  b o d y p o stura l ma na g e me nt. This typ e  o f 
c o mpe nsa to ry stra te g y c a n minimise  the  risk o f a sp ira tio n b y imp ro ving  the  
b io me c ha nic s o f the  swa llo w (Bulo w e t a l,; 2002; 2003; Erte kin e t a l, 2001; Le win e t 
a l, 2001; Sha na ha n e t a l, 1993). Ac c ura te  re p lic a tio n o f this typ e  o f c o mpe nsa to ry 
mo ve me nt is c ha lle ng ing . A stud y id e ntifie d  tha t SLTs d id  no t a g re e  o n the  p o sitio n 
fo r a  c hin tuc k a nd  this the re fo re  ha s implic a tio ns fo r ho w c a re rs a nd  c lie nts a re  
tra ine d  a s we ll a s ma inta ining  the  mo st b e ne fic ia l p hysio lo g ic  e ffe c ts (Oka d a  e t 
a l, 2007).Child re n with le a rning  d isa b ilitie s find  it ha rd  to  use  c o mp e nsa to ry 
p o stura l stra te g ie s suc h a s the  c hin tuc k a s it re q uire s b o th c o g nitive  a nd  
re c e p tive  la ng ua g e  skills to  c a rry o ut a nd  ma inta in d uring  a  me a ltime  (Ha rd ing  & 
Co c ke rill, 2014). The se  te c hniq ue s a lso  re ly o n the  c lie nt ha ving  ha d  a  p re vio us 
a wa re ne ss o f the  se nsa tio ns invo lve d  in e a ting  a nd  d rinking , the re fo re  p ro vid ing  
the m with so me  fo rm o f re fe re nc e  p o int o n whic h to  b a se  the ir c o mp e nsa to ry 
a tte mp ts. Pe o p le  with le a rning  d isa b ilitie s ma y no t ha ve  ha d  a  p re vio us p o sitive  
e xp e rie nc e  with e a ting  a nd  d rinking  (Duffin, 2010). Ho we ve r, c a re g ive rs ma y fo c us 
o n sup p o rting  the  c lie nt p hysic a lly, ve rb a lly a nd  visua lly to  ha ve  a  sp e c ific  he a d  
p o sture , fo r e xa mp le , a nd  the re fo re  use  so me  o f the  b io me c ha nic a l princ ip le s 
o utline d  in the  p o stura l te c hniq ue s d e sc rib e d  to  a id  b o lus tra nsit (Oka d a  e t a l, 
2007).  
 
3. 2 .5 The  e nviro nme nt 
          Me a ltime s a re  a  d a ily e ve nt a nd  c o mmunic a tio n sho uld  b e  a  c e ntra l p a rt 
o f the  ma na g e me nt fo r c hildre n with le a rning  d isa b ilitie s (Ta b le  3.1). G ive n the  
hig h inc id e nc e  o f e a ting  a nd  d rinking  p ro b le ms within a  c a se lo a d  o f c hildre n 
with le a rning  d isa b ilitie s p a re nts a nd  c a re g ive rs a re  like ly to  e xp e rie nc e  a  hig h 
le ve l o f stre ss a nd  this c a n imp a c t o n a  c hild ’ s e a ting  a nd  d rinking  ma na g e me nt 
(Ca ss e t a l, 2005; Fie ld  e t a l, 2003; He we tso n e t a l, 2009; Pe te rso n e t a l, 2006; 
Sle ig h 2005). Childre n ma y no t b e  ind e p e nde nt a nd  re q uire  he lp  fro m o the rs 
whe n e a ting  (Pa rke s e t a l, 2010; Re illy e t a l, 1992; 1993; 1996). Inde pe nd e nc e  
d uring  me a ltime s c a n e na b le  c hildre n with le a rning  d isa b ilitie s to  c o ntro l the  
sp e e d  a nd  pa c e  o f the  me a l; imp o rta ntly, b y se tting  the  pa c e  the mse lve s, a  
b o lus o f fo o d  c a n b e  mo re  e ffe c tive ly ma na g e d  b e fo re  ta king  the  ne xt mo uthful 
(Pinning to n & He g a rty, 2000).Using  c o mmunic a tio n stra te g ie s a pp ro p ria te  fo r a  
c hild  c a n sup p o rt b o th the ir re c e p tive  a nd  e xp re ssive  skills a nd  c a n he lp  p re p a re  
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the  c hild  to  ma na g e  liq uid  a nd  fo o d  e ffe c tive ly. This c o uld  c o ntrib ute  to  risk 
re d uc tio n a s we ll a s e nha nc ing  the  q ua lity o f life  within the  ro utine  c o nte xt a nd  
ma ny p a pe rs in this the sis ha ve  hig hlig hte d  the  imp o rta nc e  o f c o mmunic a tio n a s 
p a rt o f e a ting  a nd  d rinking  ma na g e me nt (Ha rd ing  & Ha la i, 2009; Ha rd ing  e t a l, 
2010a ; 2010b ). Childre n ma y ha ve  re duc e d  c o mmunic a tio n c o mpe te nc e  a nd  
ha ve  to  re ly o n o the rs to  inte rp re t the ir no n-ve rb a l o r id io sync ra tic  
c o mmunic a tio n whe n ind ic a ting  tha t the y a re  ha ving  d iffic ultie s; this is imp o rta nt 
e spe c ia lly whe n mo nito ring  risk within a  vulne ra b le  p o p ula tio n (La c e  & Ouvry, 
1988). Pa re nts o f p re ma ture  infa nts find  inte rpre ting  the ir infa nt’ s sig na ls d iffic ult, 
p a rtic ula rly a ro und  me a ltime s (Ha rd ing  e t a l, 2014; 2015; Sha ke r, 2013; Silb e rste in 
e t a l, 2009). This d iffic ulty c a n impa c t o n the  suc c e ssful intro d uc tio n o f o ra l 
fe e d ing , a nd  will b e  d isc usse d  in mo re  d e p th in c ha p te r 4 (Ha rd ing , 2008; 2009; 
Ha rd ing  e t a l, 2012a ; 2014; 2015). The  Ha rd ing  & Ha la i, (2009) p a p e r hig hlig hte d  
c ha ng e s in c a re r p e rc e p tio ns o f the  imp o rta nc e  o f me a ltime  c o mmunic a tio n. 
Be fo re  tra ining , p a rtic ip a nts o n the  d ysp ha g ia  tra ining  p ro g ra mme  ha d  no t 
c o nsid e re d  using  c o mmunic a tio n a s pa rt o f the ir me a ltime  ma na g e me nt. Afte r 
the  tra ining , the re  wa s a  sig nific a nt d iffe re nc e  in o p inio n a b o ut the  imp o rta nc e  o f 
inte g ra ting  c o mmunic a tio n ta rg e ts to  sup p o rt p up ils. Mo re  sp e c ific a lly, p a re nt – 
c hild  inte ra c tio n d uring  the  hung e r p ro vo c a tio n stud y (Ha rd ing  e t a l, 2010b ) 
fo c use d  o n c ha ng ing  p a re nt la ng ua g e  style s to  b e  mo re  fa c ilita tive  a nd  
e na b ling . On c o mple tio n o f the  inte rve ntio n, the  p a re nts use d  fe we r re p rima nd s 
with the  c hildre n. Bo th c hildre n ma de  sig nific a nt p ro g re ss with o ra l inta ke , 
to le ra ting  me a ltime s a nd  re d uc ing  g a stro sto my fe e d s in c o ntra st to  the  Co ntro l 
c hild . It is ha rd  to  p ro ve  whic h stra te g ie s e na b le d  impro ve me nts to  e me rg e  with 
suc h a  sma ll sa mple  a nd  furthe r stud ie s with la rg e r sa mple s wo uld  b e  ne e de d  to  
und e rsta nd  mo re  c le a rly the  the ra p e utic  p ro c e sse s use d  in this stud y suc h a s 
c o mmunic a tio n style s o f b o th p a re nts a nd  c hild re n (Ha rd ing  e t a l, 2010b ).  
 
3.3   Conflic ts in inte rve ntion 
            Re se a rc h in e ig ht syste ma tic  re vie ws tha t supp o rts the  ma na g e me nt o f 
fe e d ing  a nd  swa llo wing  p ro b le ms in pa e d ia tric s is de sc rib e d  a s ha ving  
me tho d o lo g ic a l limita tio ns, a nd  inc o nc lusive  o utc o me s fo r o ra l mo to r 
inte rve ntio ns, c o mp e nsa to ry stra te g ie s a nd  a lte rna tive s suc h a s g a stro sto my 
fe e d ing  (Arve d so n e t a l, 2010 a ; Arve d so n e t a l, 2010b ; C la rk e t a l, 2009; 
Ga nta sa la  e t a l, 2013; Mo rg a n e t a l, 2012; Pine lli & Syming to n, 2005; Sa mso n-Fa ng , 
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2002). The  e vid e nc e  b a se  to  sup p o rt pa e d ia tric  stra te g ie s tha t minimise  the  risk o f 
d ysp ha g ia  the re fo re  is still sma ll (Arve dso n e t a l, 2010a ).This is p a rtly d ue  to  the  
wid e  ra ng e  o f the ra pe utic  me tho d s use d  a nd  the  va rie d  e nviro nme nta l va ria b le s 
invo lve d , suc h a s e q uip me nt, p o sitio ning  a nd  c o mmunic a tio n style s o f b o th the  
c hild  a nd  c a re r (Ta b le  3.1). Mo re  sp e c ific  d e ta ils a b o ut the  re a so n fo r a  stra te g y 
a s we ll a s ho w o fte n it ne e ds to  b e  c o mple te d  wo uld  b e  use ful. So me  o f the  wo rk 
in this the sis ha s a tte mp te d  to  d e sc rib e  the  va rio us the ra p y inte rve ntio n p a thwa ys 
ne c e ssa ry to  imple me nt c ha ng e  a s we ll a s the  time  ta ke n to  a c hie ve  this (Ha rd ing  
e t a l, 2010a ; 2010b ; 2012a ). Qua ntific a tio n o f ho w o fte n a n a p p ro a c h ne e d s to  b e  
c a rrie d  o ut a nd  the  time  sp e nt o n it wo uld  b e  use ful fo r b o th p ra c titio ne rs a nd  
c a re rs. Ad d itio na lly, c o nside ra tio n ne e d s to  b e  g ive n to  d e c id ing  if a n inte rve ntio n 
sho uld  b e  c a rrie d  o ut d uring  the  me a ltime  o r se p a ra te  fro m it a s with o ra l mo to r 
e xe rc ise s (Be c kma n, 1988; Otte nb a c he r e t a l, 1981; 1983; Ro se nfe ld -Jo hnso n, 
1999; Shule r e t a l, 2001; Sjo g re e n e t a l, 2010).Emb e d d ing  c o mpe nsa to ry 
mo ve me nts within a  func tio na l c o nte xt to  ma ximise  func tio n is so me thing  tha t SLTs 
fre q ue ntly d o . The  a rg ume nt is tha t ne ura l p la stic ity will no t b e  e ffe c tive  unle ss the  
a c tio n is purp o se ful a nd  re la te d  to  the  a c tua l func tio n (Mo rg e n e t a l, 2004; 
Re mple  e t a l, 2001). It is a ssume d  tha t the  se nso ry a sp e c t o f sme ll a nd  te xture  c a n 
a lso  pro vid e  stimula tio n a nd  supp o rt to  impro ving  e a ting  a nd  d rinking  skills, a nd  
tha t inte g ra ting  the  stra te g y ta rg e te d  within a  func tio na l c o nte xt is mo re  
me a ning ful fo r a  c hild . It is no t ye t c le a r fro m the  c urre nt re se a rc h if a  the ra p e utic  
stra te g y wo uld  b e  mo re  e ffe c tive  if c a rrie d  o ut within a  fa milia r se tting  so  tha t 
le a rning  is ma ximise d  o r if it sho uld  b e  c o mp le te d  o utsid e  o f the  fa milia r 
e nviro nme nt so  tha t the  ta rg e t mo ve me nt is d isa sso c ia te d  fro m its c o nte xt. It ma y 
b e  tha t b o th a pp ro a c he s a re  ne c e ssa ry, a nd  if so , it is imp o rta nt to  e xp lo re  the  
ra tio na le s b e hind  e a c h me tho d . Fo r c hildre n who  ha ve  le a rning  d isa b ilitie s, 
suc c e ss o f a  stra te g y is mo re  like ly to  o c c ur a nd  ha ve  g re a te r me a ning  if it is 
c a rrie d  o ut within a n e ve ryd a y situa tio n. Child re n with d isa b ilitie s find  
g e ne ra lisa tio n o f a  skill into  a no the r situa tio n ha rd , so  e xe rc ise s o utside  o f a  
me a ning ful c o nte xt ma y ha ve  le ss va lue  o r pro d uc e  fe we r o utc o me s (Me rrill e t a l, 
2003).The  a g e  o f the  c lie nt, the  sta g e  o f ne uro lo g ic a l de ve lo p me nt o f tha t p e rso n 
a nd  the  e xte nt o f ne uro lo g ic a l d a ma g e  a re  like ly to  ha ve  a n imp a c t o n 
o utc o me s (Mo rg a n e t a l, 2003). Othe r re se a rc h is still e xp lo ring  a ny ne g a tive  
c o nse q ue nc e s o f stimula tio n with the  a rg ume nt tha t p ro mo tio n o f ne uro p la stic ity 
b e yo nd  the  imme dia te  a re a  b e ing  stimula te d  ma y c a use  inte rfe re nc e  a nd  the  
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p o ssib ility tha t stimula tio n ma ke  inhib it a ny imp ro ve me nt in func tio n (Kle im e t a l, 
2002; Kle im & Jo ne s, 2008). The se  issue s a re  e xp lo re d  furthe r in c ha p te r 4 in re la tio n 
to  no n – nutritive  suc king  fo r infa nts.  
       So me  the ra p y stra te g ie s use d  with pe o p le  who  ha ve  d ysp ha g ia  ha ve  fo c use d  
o n, re p e titive  stimula tio n o f musc le s in a  spe c ific  a re a . This is to  e na b le  so me  
a lte rna tive  inne rva tio n to  d e ve lo p  so me  p e rma ne nt func tio na l c ha ng e  thro ug h 
p la stic ity (Nud o  e t a l, 1996; Kilg a rd  e t a l, 1998; Pa sc ua l - Le o ne  e t a l, 1993). 
Re pe titio n c a n b e  impo rta nt in ind uc ing  c ha ng e s in b ra in func tio n, a ltho ug h the  
a p p lic a tio n o f suc h a n a p p ro a c h to  pe o p le  who  ha ve  d ysp ha g ia  ha s b e e n 
va ria b le  in its o utc o me s (Nud o  e t a l, 1996; Kilg a rd  e t a l, 1998; Pa sc ua l-Le o ne  e t a l, 
1993). With no n-nutritive  suc king , fo r e xa mple , o ne   ra tio na le  sug g e sts tha t b y 
p ro vid ing  o ra l stimula tio n , re le va nt ne ura l pa thwa ys will b e  stimula te d  a nd  this will 
he lp  the  d e ve lo p me nt o f fe e d ing  a nd  la te r sp e e c h d e ve lo p me nt (Ba c he  e t a l, 
2014; Ba rlo w e t a l, 2008 ; 2014;  Bo iro n e t a l, 2007; Bo yle  e t a l, 2006; Bra g e lie n e t a l, 
2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; 
Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 
2011; Liu e t a l, 2013; Lyu e t a l, 2014;  Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; 
Ne iva  & Le o ne , 2006; 2007; Pime nta  e t a l, 2008; Po o re  e t a l, 2008; Ro c ha  e t a l, 
2007; Ro c a ht e t a l, 1997; Sta nd le y e t a l, 2010; Ta ylo r e t a l, 2000; Tid e ma n, 2000; 
Yild iz & Arika n, 2012).The re  a re  va ria b le  a rg ume nts a b o ut the  b e ne fits o f the  
inte nsity o f ne uro lo g ic a l stimula tio n. One  sug g e stio n is tha t the re  ne e d s to  b e  a  
c e rta in le ve l o f stimula tio n to  e na b le  c ha ng e  to  o c c ur a ltho ug h it is no t c le a r 
wha t the  thre sho ld  fo r stimula tio n wo uld  b e  (Luke  e t a l, 2004; Lisma n e t a l, 2005). 
Alte rna tive ly, a no the r a rg ume nt is tha t to o  muc h stimula tio n c a n c a use  no  
c ha ng e  in de sire d  o utc o me s (De Bo w e t a l, 2004). Do sa g e , i.e . the  a mo unt o f 
stimula tio n ne e d e d  ha s b e e n e xp lo re d  in so me  stud ie s (Ro se nb e k e t a l, 1991; 
1996; 1998). The  a utho rs o f the se  stud ie s fo c use d  o n ta c tile  the rma l stimula tio n 
with stro ke  pa tie nts lo o king  a t b e twe e n 150 to  540 tria ls pe r we e k o f stimula tio n.  
Da ta  fro m the se  stud ie s sho w tha t 540 tria ls pe r we e k wa s the  mo st e ffe c tive  
numb e r o f tria ls ne e de d  to  fa c ilita te  sig nific a nt c ha ng e s with swa llo wing . 
Ho we ve r, the se  stud ie s typ ic a lly ha d  sma ll numb e rs o f p a rtic ip a nts with limite d  
p e rio ds o f fo llo w up . It is d iffic ult to  d ra w c o nc lusio ns a s to  ho w b e st to  d e live r this 
inte rve ntio n to  a  la rg e r p o p ula tio n with mo re  va ria b le  ne uro lo g ic a l p ro b le ms.  
           Pro mo tio n o f ne uro p la stic ity b e yo nd  the  imme dia te  a re a  b e ing  stimula te d  
is kno wn a s tra nsfe re nc e  (Ro b b ins e t a l, 2008).This invo lve s the  stimula tio n o f 
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func tio na l ne uro lo g ic a l p a thwa ys to  p ro mo te  c o mp e nsa to ry mo ve me nt o r 
ne uro lo g ic a l c ha ng e  (Ha nso n & La nd me sse r, 2003; Kle im e t a l, 2008). Re se a rc h 
into  e le c tro  stimula tio n o f the  c o rte x in re la tio n to  swa llo wing  ha s sho wn 
ne uro p la stic  re -o rg a nisa tio n tha t ha s impro ve d  swa llo wing  skills (Ha md y & 
Ro thwe ll, 1998; Ha md y e t a l, 2003; Fra se r e t a l, 2002; Ha n e t a l, 2005).  Ag a in, this is 
a  c linic a l a re a  whe re  furthe r re se a rc h to  unde rsta nd  the  p ro c e ss a nd  
me c ha nisms invo lve d  is imp o rta nt. On the  o the r ha nd , inte rfe re nc e , o r to o  muc h 
stimula tio n c a n re sult in ne uro lo g ic a l pa thwa ys b e ing  o ve r stimula te d  a nd  
the re fo re  ine ffe c tive . One  e xa mp le  is tra ns - c ra nia l ma g ne tic  stimula tio n 
(Mue llb a c he r e t a l, 2001). Ina p pro pria te  use  o f stimula tio n c a n le a d  to  limite d  
o utc o me s (Po we r e t a l, 2004; 2006; Fra se r e t a l, 2002). Pre ma ture  infa nts ha ve  a  
p e rio d  o f syna p to g e ne sis whic h is imp o rta nt fo r syna p tic  d e ve lo p me nt a nd  
syna p tic  p runing . Thro ug ho ut this p e rio d  o f ne uro lo g ic a l a c tivity, le a rning  
o p p o rtunitie s a nd  e nviro nme nta l stimuli inte ra c t with inna te  c o g nitive  a b ilitie s to  
mo d ify ne uro ne s a nd  d e ve lo p  c o rtic a l o rg a nisa tio n, a nd  the se  se q ue nc e  o f 
ne uro lo g ic a l e ve nts a re  re c o g nise d  c ritic a l pe rio d s imp o rta nt in infa nt 
d e ve lo p me nt (C ic he ro  & Murd o c h, 2006; Ja dc he rla  e t a l, 2010; Ko lb  & Gib b , 
2001; Skuse , 1993). Mig ra tio n is c o mple te  a t b irth b ut p re ma ture  infa nts a re  still 
e xp e rie nc ing  this pe rio d  o f ne uro lo g ic a l d e ve lo p me nt a nd  a c tivity; p ra c titio ne rs 
hyp o the sise  tha t b e c a use  o f this, stimula tio n c o uld  b e  ne uro lo g ic a lly b e ne fic ia l 
with re -g e ne ra tio n o f ne w , func tio ning  syna pse s sha pe d  b y the  stimula tio n 
re c e ive d  (Ba rlo w & Este p , 2006; Cra ig  & Bo ud in, 2001; Ko lb  & Gib b , 2001; Luc ia na , 
2003; Ya ma numura  e t a l, 2002; Ya o  e t a l, 2001). Re se a rc h into  ne uro p la stic ity ha s 
b e e n ma inly with a c q uire d  p o pula tio ns, o r with p re ma ture  infa nts who  d o  no t 
ha ve  a  c o ng e nita l d iso rd e r. This ma ke s it ha rd  to  c o nside r the  b e st typ e s o f 
the ra p y stra te g ie s fo r c hild re n with c o ng e nita l d iso rde rs a nd  d ysp ha g ia  a s le ss is 
kno wn a b o ut c o ng e nita l ne uro lo g y (Ha rd ing  & Co c ke rill, 2014). Timing  o f 
inte rve ntio n is a lso  impo rta nt, with a  sug g e stio n tha t lo ng , uninte rrup te d  pe rio d s 
o f tra ining  a re  mo re  e ffe c tive  tha t sho rt b ursts o f the ra p y (Fishe r e t a l, 2001). 
           To  summa rise , ma ny the ra p y inte rve ntio ns fo c us o n re pa ir o f d a ma g e d  
p a thwa ys o r de ve lo p ing  ne w p a thwa ys to  c o mp e nsa te  fo r skills lo st o r whic h ha ve  
no t ye t d e ve lo p e d . The  le ve l o f re c e p tive  func tio n a nd  c o g nitio n ha s no t o fte n 
b e e n c o nsid e re d  in ma ny a p pro a c he s a nd  this c a n le a d  to  the  wro ng  stra te g y 
b e ing  se le c te d  fo r c e rta in c o nd itio ns (Ha rd ing  & Co c ke rill, 2014). The  p o p ula tio n 
o f infa nts a nd  c hild re n who  re q uire  supp o rt a nd  d e ve lo p me nt with e a ting  a nd  
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d rinking  ne e ds to  b e  d e fine d  mo re  c le a rly, with g re a te r a tte ntio n g ive n to  the  
d ive rsity o f this p o p ula tio n (Arve d so n e t a l, 2010 a ; Arve d so n e t a l, 2010 b ; C la rk e t 
a l, 2009; Ga nta sa la  e t a l, 2013; Mo rg a n e t a l, 2012; Pine lli & Syming to n, 2005; 
Sa mso n-Fa ng , 2002; Sle ig h, 2005).  The re  a re  no t e no ug h va lid  a nd  re lia b le  to o ls 
a va ila b le  fo r a sse ssme nt o f fe e d ing  a nd  swa llo wing  p ro b le ms, a nd  this ma ke s 
e va lua tio n o f c urre nt me tho d s d iffic ult. Future  re se a rc h with p a e d ia tric s ne e ds to  
c o nsid e r the  imma ture  a nd  c o ng e nita l ma ke  up  o f c hildre n a s we ll a s the  
c o g nitive  a nd  e nviro nme nta l e le me nts tha t inte ra c t with a  c hild ’ s ma na g e me nt. 
The  two  p a p e rs in this c ha p te r ha ve  fo c use d  o n c a re r kno wle dg e  o f the  
ma na g e me nt o f e a ting  a nd  d rinking  d iffic ultie s (Ha rd ing  & Ha la i, 2009) a nd  c a re r 
tra ining  to  ma na g e  c o mp le x e a ting  d iso rde rs (Ha rd ing  e t a l, 2010b ). Inste a d  o f 
fo c using  o n o ra l mo to r e xe rc ise s, o the r me tho d s suc h a s ve rb a l pro mp ting , 
c o mmunic a tio n style  a nd  imp ro ving  o ra l se nso ry to le ra nc e  to  re d uc e  fo o d  
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3.4 Re se a rc h finding s c omple te d by the  a uthor 
The  fo llo wing  c o mme nt a nd  two  p a p e rs ha ve  b e e n p ub lishe d  b y the  a utho r a nd  
fo c us sp e c ific a lly o n two  inte rve ntio ns. The se  p a p e rs a re :  
 
 
1. Ha rd ing  C . & Ha la i V. (2009) Pro vid ing  tra ining  fo r c a re rs o f c hild re n who  ha ve  
p ro fo und  a nd  multip le  le a rning  d isa b ilitie s.  British Jo urna l o f De ve lo pme nta l 
Disab ilitie s, 55(1), 33-47 
 
          A d ysp ha g ia  tra ining  pro g ra mme  wa s d e vise d  fo r sta ff in a  sc ho o l fo r 
c hildre n with se ve re  a nd  p ro fo und  le a rning  d iffic ultie s. Be fo re  a nd  a fte r 
q ue stio nna ire  d a ta  wa s c o lle c te d . The  ma in p urp o se  o f the  q ue stio nna ire  wa s to  
a sc e rta in sta ff unde rsta nd ing  o f the  na ture  a nd  imp a c t o f swa llo wing  d iso rd e rs 
tha t the ir typ ic a l c la ssro o m stud e nt mig ht e xp e rie nc e . Furthe r q ue stio ns e va lua te d  
c ha ng e s in kno wle d g e  a b o ut e a ting  a nd  drinking  d iffic ultie s a fte r the  tra ining  ha d  
b e e n c o mple te d . Othe r to p ic s c o nside re d  inc lud e d  the  b e ne fits o f 
c o mmunic a tio n d uring  me a ltime s, a s we ll a s und e rsta nd ing  the  ra tio na le  b e hind  
SLT re c o mme nd a tio ns suc h a s te xture  mo d ific a tio n. The  the me s he re , suc h a s 
id e ntific a tio n o f risk, und e rsta nd ing  wha t to  lo o k fo r visua lly d uring  a  me a ltime  a nd  
using  c o mmunic a tio n a s p a rt o f the  d ysp ha g ia  ma na g e me nt a pp e a r in o the r 
p a pe rs b y the  a utho r, b ut with d iffe re nt p o p ula tio ns (Ha rd ing , 2009 ; Ha rd ing  e t a l, 
2010a ; 2010c ; 2014) 
 
2. Ha rd ing  C ., Fa ima n A., Wrig ht J. (2010b )  A p ilo t pro je c t to  e va lua te  a n inte nsive  
d e se nsitisa tio n, o ra l to le ra nc e  the ra p y a nd  hung e r p ro vo c a tio n p ro g ra mme  fo r 
c hildre n who  ha ve  ha d  p ro lo ng e d  tub e  fe e d s. The  Jo urna l o f Evide nc e  Ba se d 
He alth Care  De c e mb e r (8); 268 – 276 
 
          The  p a rtic ip a nts in this stud y a ll ha d  ne o na ta l fe e d ing  pro b le ms a s a  re sult o f 
c hro nic  re flux. All ha d  ha d  g a stro sto my tub e s inse rte d  a s the  se ve rity o f the  re flux 
the y e xp e rie nc e d  pre ve nte d  the m fro m de ve lo p ing  o ra l fe e d ing  a b ilitie s. This 
stud y e xa mine d  a  five  d a y multi-d isc ip lina ry a p p ro a c h use d  to  we a n c hild re n o ff 
g a stro sto my tub e  fe e ds. The  p ro g ra mme  o f inte rve ntio n is d e sc rib e d  with c le a r 
ra tio na le s c iting  re le va nt stud ie s to  supp o rt the  a c tivitie s. Fe e d ing  inte rve ntio ns fo r 
c hildre n a re  o fte n c ritic ise d  a s the  e vid e nc e  b a se  is sma ll. This stud y inc lude s o nly 
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a  sma ll sa mple , b ut it do e s a tte mp t to  d e sc rib e  why c e rta in stra te g ie s a re  c a rrie d  
o ut, a nd  wha t the  b e ne fits a re . One  a spe c t o f the  inte rve ntio n wa s e xp lo ring  
p a re nt – c hild  la ng ua g e  use d  d uring  the  me a ltime  using  vid e o  ma te ria ls. 
Co mmunic a tio n style s we re  inc lude d  in the  g o a ls de ve lo pe d  with pa re nts, a nd  
the re fo re , c o mmunic a tio n stra te g ie s we re  a n imp o rta nt p a rt o f the  the ra p e utic  
ma na g e me nt to  e nc o ura g e  inc re a se d  o ra l inta ke  a nd  re d uc e d  g a stro sto my tub e  
d e pe nd e nc e . Ma ny pa p e rs pre se nte d  in this the sis c o mme nt tha t c o mmunic a tio n 
is a n imp o rta nt p a rt o f the  ma na g e me nt o f e a ting  a nd  d rinking  d iffic ultie s 
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2. Ha rd ing  C ., Fa ima n A., Wrig ht J. (2010b )  A p ilo t pro je c t to  e va lua te  a n inte nsive  
d e se nsitisa tio n, o ra l to le ra nc e  the ra p y a nd  hung e r p ro vo c a tio n p ro g ra mme  fo r 
c hildre n who  ha ve  ha d  p ro lo ng e d  tub e  fe e d s. The  Jo urna l o f Evide nc e  Ba se d 
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3.5 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks 
  
          The  two  stud ie s c o mp le te d  b y the  a utho r ha ve  c o nsid e re d  typ ic a l the ra p y 
e nviro nme nts inc lud ing  tra ining  p a re nts a nd  c a re g ive rs to  c a rry o ut a n 
inte rve ntio n a nd  e va lua ting  ho w a  stra te g y links to  the  c urre nt e vide nc e  b a se .  
The se  stud ie s ha ve  e xp lo re d  why SLTs c a rry o ut a n inte rve ntio n a nd  ho w e ffe c tive  
it is.  
          Pa p e r 1 fo c use s o n c a re r tra ining  in a  sp e c ia l sc ho o l fo r c hild re n with se ve re  
a nd  p ro fo und  le a rning  d iffic ultie s. Pa p e r 2 c o nside rs a  sma ll g ro up  o f c hildre n with 
o ra l a ve rsio n a nd  lo ng  te rm tub e  use  a nd  use s a  ra ng e  o f a p pro a c he s use d  b y 
SLTs in c o lla b o ra tio n with o the r me mb e rs o f the  multi-d isc ip lina ry te a m. Bo th 
p a pe rs c o nside re d  using  c o mmunic a tio n a s p a rt o f the  e a ting  a nd  d rinking  
ma na g e me nt.  Ca re rs o f c hildre n with se ve re  a nd  p ro fo und  le a rning  d isa b ilitie s 
ha d  no t c o nsid e re d  c o mmunic a tio n a s a n e sse ntia l p a rt o f me a ltime  
ma na g e me nt b e fo re  the ir tra ining  (Ha rd ing  & Ha la i, 2009). Pa re nts in the  se c o nd  
stud y we re  e nc o ura g e d  to  c ha ng e  the ir la ng ua g e  a nd  c o mmunic a tio n style  with 
the ir c hild  to  imp ro ve  the  a mo unt e a te n, a nd  to  p ro vid e  so me  ve rb a l g uid a nc e  
with the  me c ha nic s o f e a ting  a nd  d rinking  (Ha rd ing  e t a l, 2010b ). The  imp o rta nc e  
o f c o mmunic a tio n is hig hlig hte d  b o th in this c ha p te r a nd  in c ha p te r 1 (Ha rd ing  e t 
a l, 2010a ; 2010b ). La ng ua g e  use  is no t a  ta ng ib le  c o nc e p t fo r ma ny a nd  is 
fre q ue ntly und e rra te d  a s a  stra te g y a s ha s a lre a d y b e e n d isc usse d  in Cha p te r 1. 
The se  pa pe rs sho w tha t c o mmunic a tio n c o uld  b e  g ive n g re a te r p ro mine nc e  in 
inte rve ntio n, tho ug h future  re se a rc h c o uld  e xa mine  mo re  spe c ific a lly ho w. 
Co mmunic a tio n is a n imp o rta nt c o nsid e ra tio n a s c hildre n with d yspha g ia  o fte n 
ha ve  d isrup te d  inte ra c tio n with a  c a re r a t this time  (Da vie s e t a l, 2009). Me a ltime s 
fo r c hild re n with d ysp ha g ia  a re  e ffo rtful (We lc h e t a l, 2000), stre ssful b e c a use  
c a re rs ma y b e  c o nc e rne d  a b o ut a mo unts o f fo o d  ta ke n (Da vie s e t a l, 2009) a nd  
ma y no t ha ve  a n c o nsiste nt ro utine  d ue  to  a  c hild ’ s va rying  re sp o nse s whe n 
e a ting  a nd  d rinking  (Re illy e t a l, 2000). In o ne  stud y o f c hild re n who  ha d  c e re b ra l 
p a lsy, p ro te sts we re  the  mo st p re va le nt c o mmunic a tive  initia tio n ma d e  b y the  
c hildre n pa rtic ipa ting  (Ve ne ss & Re illy, 2007). Ve ne ss & Re illy, (2007) g o  o n to  
sug g e st tha t furthe r stud ie s o f typ ic a l me a ltime s a re  ne e de d  so  tha t the  ne g a tive  
e a ting  a nd  d rinking  e xp e rie nc e  o f c hildre n with c o mp le x ne e d s c a n b e  re d uc e d . 
Ho we ve r, Ha rd ing  e t a l, (2012b ) a rg ue  tha t a tte mp ting  to  re d up lic a te  a  typ ic a l 
e xp e rie nc e  c a n g ive  so me  imp o rta nt info rma tio n a b o ut he lp ing  g a in a  mo re  
c o mpre he nsive  unde rsta nd ing  o f the  link b e twe e n so c ia l c o mmunic a tio n d uring  
Ce lia  Ha rding                                                            Cha pte r 3 
Pa e diatric  dysp ha g ia                         Inte rve ntio ns to  ma na g e  dysp ha g ia  
 
 147 
me a ls a nd  ma na g ing  a  c hild ’ s e a ting  a nd  d rinking . Ho we ve r, a  typ ic a l me a ltime  
te mp la te  will no t ne c e ssa rily suit a  c hild  with c o mple x e a ting  a nd  drinking  ne e d s. 
Furthe r o b se rva tio ns wo uld  b e  use ful to  e xp lo re  ho w c o mmunic a tio n c a n b e ne fit 
the  c hild ’ s e a ting  a nd  d rinking  style  a s we ll a s the  c a re r’ s q ua lity o f life . It wo uld  b e  
use ful to  stud y the  va rio us c o mmunic a tio n me tho d s c hild re n use , b o th no n – 
ve rb a lly a nd  ve rb a lly to  e xa mine  if c e rta in c o mmunic a tio n b e ha vio urs a re  
a sso c ia te d  with sp e c ific  p hysio lo g ic a l o r mo to r d iffic ultie s d uring  the  me a l. 
Eva lua tio n o f the  b e ne fits o f c o mmunic a tio n c o uld  a lso  b e  stud ie d , in p a rtic ula r, 
ho w c o mmunic a tio n c a n he lp  to  se t the  p a c e  o f a  me a l o r the  d iffe re nc e s in a  
c hild ’ s a b ility to  ma na g e  a  me a l a c c o rd ing  to  the  use  o f ve rb a l p ro mp ts. A stud y 
tha t e xp lo re s p a re nt tra ining  to  inte rpre t the  e a rly no n-ve rb a l c o mmunic a tio n o f 
p re ma ture  infa nts is p re se nte d  in c ha p te r 4, a nd  so me  o f the se  issue s a re  
d isc usse d  a g a in (Ha rd ing  e t a l, 2014; 2015).  
          Ca re rs re c e iving  d ysp ha g ia  tra ining  in the  sc ho o l we re  e xpe rie nc e d , ye t still 
we re  unsure  o f c e rta in c o nc e p ts re la te d  to  swa llo wing  d iso rd e rs (Ha rd ing  & Ha la i, 
2009). This c o uld  b e  b e c a use  the y d id  no t und e rsta nd  why the y ha d  to  use  so me  
me a ltime  the ra p y stra te g ie s, o r it c o uld  b e  b e c a use  the y d id  no t fe e l the  
a p pro a c h ha d  a ny va lue  o r b e ne fit fo r the  c hild . G ive n the  re se a rc h a b o ut no n - 
c o mplia nc e  with the ra p y g o a ls fo r c o mp e nsa to ry stra te g ie s it wo uld  b e  
imp o rta nt to  e xp lo re  pra c titio ne r c o mmunic a tio n skills a nd  c a re r va lue s in g re a te r 
d e p th to  und e rsta nd  the  p ro c e ss o f e ng a g e me nt with imple me nta tio n o f the ra p y 
g o a ls into  e ve ryda y situa tio ns (Cra wfo rd  e t a l, 2007; Cha d wic k e t a l, 2002; 2003; 
2006) Ho w p ra c titio ne rs g ive  a dvic e  a nd  sha re  info rma tio n with c a re rs c a n 
influe nc e  whe the r a dvic e  is a c te d  o n (Sle ig h, 2005). The re fo re , the  wa y SLTs 
d e mo nstra te  a nd  c o mmunic a te  the ra p y stra te g ie s, is like ly to  ha ve  a  ma jo r 
impa c t o n whe the r the y a re  use d  o r no t. 
         The  re vie w o f inte rve ntio n in this c ha p te r ha s hig hlig hte d  tha t the  e vid e nc e  
b a se  to  sup p o rt re se a rc h into  ma na g ing  p a e d ia tric  d yspha g ia  is sma ll b ut 
d e ve lo p ing  (Arve d so n e t a l, 2010 a ; Arve d so n e t a l, 2010 b ; C la rk e t a l, 2009; 
Ga nta sa la  e t a l, 2013; Mo rg a n e t a l, 2012; Pine lli & Syming to n, 2005). The  
c a se lo a d  e xp e rie nc e d  b y SLTs who  wo rk in this a re a  is ve ry c o mp le x a nd  wid e  
ra ng ing  (Fie ld  e t a l, 2003). The  e vid e nc e  fo r ma ny a p pro a c he s to  e a ting , d rinking  
a nd  swa llo wing  d iso rde rs is p o la rise d  a nd  va ria b le  in c o nte nt a nd  fo r o ra l mo to r 
e xe rc ise s o utsid e  o f a  func tio na l se tting  the  e vid e nc e  b a se  is we a k (Arve d so n e t 
a l, 2010a ; Arve d so n e t a l, 2010b  ;Ga nta sa la  e t a l, 2013 ; Gre e ne  e t a l, 2012 ; 
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Mo rg a n e t a l, 2012 ).  A g re a te r unde rsta nd ing  o f the  musc le  a e tio lo g y a nd  the  
ne uro lo g y o f the  infa nt a nd  c hild  with fe e d ing  d iffic ultie s ne e d s to  b e  c la rifie d  
within re se a rc h. The re  a p pe a r to  b e  b e ne fits fo r the ra p y a pp ro a c he s tha t 
inc o rp o ra te  stra te g ie s into  func tio na l, e ve ryda y situa tio ns b ut the  po p ula tio ns 
stud ie d  ne e d  to  b e  d e fine d  mo re  c le a rly with d iffe re ntia tio n b e twe e n c o ng e nita l 
a nd  a c q uire d  d iso rde rs so  tha t the  c linic a l a pp lic a tio ns c a n ha ve  ma ximum 
e ffic a c y. Gre a te r d isc ussio n a s to  the  b e ne fits o f a  ve ry inte nsive  a nd  p o te ntia lly 
inva sive  a pp ro a c h to  o ra l stimula tio n fo r the  ne o na te  fo r e xa mple  wo uld  b e  
p ro d uc tive  in und e rsta nd ing  the  re a lity o f wha t the  b e ne fits sho uld  b e  a nd  the  
p e rc e ive d  a dva nta g e s if the re  a re  a ny (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 
2014;  Be rnb a um e t a l, 1983; Bo iro n e t a l, 2007 ; Bo yle  e t a l, 2006; Fuc ile  e t a l, 2002; 
2005; 2011;2012; Hill, 2005 ; Hwa ng  e t a l, 2010; Liu e t a l, 2013; Lyu e t a l, 2014;  
Me a se l & And e rso n, 1979 ; Po o re  e t a l, 2008; Ro c ha t e t a l, 1997; Ro c ha  e t a l, 2007 
; Ro se nfe ld -Jo hnso n, 1999 ; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014). Info rma tio n o n the  p a rtic ip a nt’ s c o mmunic a tive  a nd  c o g nitive  c a p a c ity is 
a n imp o rta nt issue  a nd  the  re se a rc h p re se nte d  in this the sis is sug g e sting  tha t 
c o nsid e ring  c o mmunic a tive  inte ra c tio ns d uring  me a ltime s o f p e o p le  who  ha ve  
c o mple x e a ting  a nd  drinking  ne e d s o r fo c using  o n infa nt pre -inte ntio na l 
c o mmunic a tio n d uring  fe e d ing  is a n a re a  tha t re q uire s furthe r e xp lo ra tio n.   
          The  fo c us o f the ra p y ne e ds to  shift c o nsid e ra b ly to  me e t the  ne e d s o f 
infa nts, c hildre n a nd  yo ung  p e o p le  with fe e d ing , e a ting  a nd  d rinking  d iffic ultie s. 
Ra the r tha n ma king  c hildre n p a ssive  re c ip ie nts o f inte rve ntio ns tha t a re  b e ing  
“d o ne ”  to  the m a nd  pa rtic ipa ting  in e xe rc ise s tha t a p pe a r to  ha ve  little  
re le va nc e  to  the  situa tio n, the y ne e d  to  b e  invo lve d  a s muc h a s p o ssib le  so  tha t 
the y c a n ha ve  so me  c o ntro l o ve r wha t is ha pp e ning  a nd  a lso  p o ssib ly d e ve lo p  
so me  inde pe nd e nc e  in ma na g ing  the ir d iffic ultie s. The ra p y g o a ls c o uld  pe rha p s 
ta ke  a c c o unt o f the  fa c t tha t a  c hild  with a  c o ng e nita l d iso rd e r will p ro b a b ly no t 
ha ve  ha d  a  p o sitive  e a rly e xp e rie nc e  with e a ting , a nd  will p o ssib ly no t a c hie ve  
“no rma l”  mo ve me nt o f his lips, c he e ks, to ng ue  a nd  ja w. The y a lso  ne e d  to  
a c c o unt fo r the  fa c t tha t c a re g ive rs will b e  the  ma in so urc e  o f sup po rt fo r the  
c hildre n, a nd  re a listic a lly, stra te g ie s ne e d  to  b e  e a sily tra nsfe ra b le  so  tha t p a re nts 
a nd  sig nific a nt o the rs c a n utilise  the se  stra te g ie s e ffe c tive ly. Ma king  the ra p y 
g a o ls a  p a rt o f the  c o nte xt a nd  the re fo re  e nsuring  the y a re  func tio na l is e sse ntia l. 
Re d uc ing  risk is vita l, b ut q ua lity o f the  e xpe rie nc e  o n a  d a ily b a sis is a lso  
imp o rta nt. The  p a p e rs he re  a tte mp t to  hig hlig ht the  fa c t tha t c a re g ive rs a re  
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imp o rta nt in tha t the y c a rry o ut sp e c ific  a p pro a c he s o n a  re g ula r b a sis a nd  ne e d  
to  b e  a n inte g ra l p a rt o f future  re se a rc h (Ha rd ing , 2008; Ha rd ing , 2009). 
Inte rve ntio ns a lso  ne e d  to  b e  a d a p te d  a pp ro p ria te ly to  me e t the  ne e d s o f 
infa nts, c hildre n a nd  yo ung  p e o p le  with c o mp le x ne e ds a nd  p e rha p s c o nsid e r 
the  e nviro nme nt mo re . Whe re  p o ssib le , c hild re n ne e d  to  b e  a c tive  c o lla b o ra to rs 
in the  imp le me nta tio n o f the ir g o a ls so  tha t the y c a n unde rsta nd  c le a rly wha t is 
ha p pe ning  a nd  b e  a s ind e pe nd e nt a s p o ssib le , whilst a p pro p ria te  stra te g ie s to  
minimise  risk fro m swa llo wing  d iffic ultie s a re  imp le me nte d  into  the ir e a ting  a nd  
d rinking  pro g ra mme s o n a  d a ily b a sis(Ha rd ing  e t a l, 2010b  ;Ha rd ing  & Wrig ht, 
2010).  
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CHAPTER 4: Non- nutritive  suc king  inte rve ntion 
te c hnique s 
 
 
4.1 Introduc tion to  Chapte r 4 
          This c ha p te r d isc usse s the  ra tio na le  unde rp inning  no n-nutritive  suc king  
(NNS) a s a  p rinc ip le  stra te g y fo r pro mo ting  o ra l fe e d ing  in pre ma ture  infa nts.  
The re  is a  d e ve lo p ing  b o d y o f lite ra ture  tha t a rg ue s tha t NNS is b e ne fic ia l fo r a  
va rie ty o f skills, mo st c o mmo nly to  trig g e r the  d e ve lo p me nt o f func tio na l nutritive  
suc king . Ho we ve r, g a ining  p o sitive  o utc o me s  in the  d e ve lo p me nt o f o ra l 
fe e d ing  a re  va rie d  (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007; 
Bo yle  e t a l, 2006; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; 
Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Ha rd ing , 2009;  
Ha rd ing  e t a l, 2006; 2012a ; 2014; 2015; Hill, 2005; Hwa ng  e t a l, 2010; La u & Smith, 
2012; Le sse n, 2011; Liu e t a l, 2013;Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & 
And e rso n,1979; Ne iva  & Le o ne , 2006; 2007;Pime nta  e t a l, 2008; Po o re  e t a l, 2008; 
Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; 
Yild iz & Arika n, 2012; Zha ng  e t a l, 2014). The  re a so n fo r using  NNS a s a n 
inte rve ntio n is d e sc rib e d  in this c ha p te r in re la tio n to  its b e ne fits fo r fe e d ing  
d e ve lo p me nt. So me  re se a rc h a rg ue s tha t NNS is a  se nso ry stimula tio n a nd  /  o r 
o ra l mo to r pro g ra mme  tha t is use d  to  d e ve lo p  func tio na l suc king  (Ba c he  e t a l, 
2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007;Bra g e lie n e t a l, 2007;Co ke r-Bo lt 
e t a l, 2012; Fie ld  e t a l, 1982;Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 
1995; Hill, 2005; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Lyu e t a l, 2014; 
Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva  & Le o ne  , 2006;2007; Po o re  e t 
a l, 2008;Pime nta  e t a l, 2008;Ro c ha  e t a l, 2007;Ro c ha t e t a l,1997; Se hg a l e t a l, 
1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012;Zha ng  e t a l, 2014) whilst o the r 
re se a rc h re c o mme nds the  use  o f NNS to  e nha nc e  o ra l re a d ine ss, re d uc e  p a in b y 
o ra l stimula tio n le a d ing  to  ne uro tra nsmitte r pro d uc tio n o f na tura l  a na lg e sic s a nd  
p ro vid e  c o mfo rt in me d ic a l p ro c e dure s, re d uc e  re flux, supp o rt we ig ht g a in o r 
re d uc e  the  risk o f Sud de n Infa nt De a th Syndro me  (SIDS)(Bo yle  e t a l, 2006;Bue no  
e t a l, 2013; Butt e t a l, 2000; Ca rb a ja li e t a l, 1999; C ic he wic z ; 2004; De  Kun e t a l, 
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2005;Ernst e t a l, 1989;Ha rriso n e t a l, 2005; He a to n e t a l, 2007; Kra me r e t a l, 
2001;Lia w e t a l, 2013; Liu e t a l, 2010; Ore nste in, 1998; Pic kle r & Fra nke l, 1995; Rush 
e t a l, 2005; Se hg a l e t a l, 1990; So uth e t a l, 2005; Ste ve ns e t a l, 1999; 2013;  
Sund a ra m e t a l, 2013; Zhu e t a l, 2014). All the  stud ie s de sc rib e d  c o mme nt tha t 
NNS ha s ma ny b e ne fits a nd  re fe r to  d ive rse  the o rie s to  sup p o rt the  ra tio na le s 
und e rp inning  the  a pp ro a c he s (Ta b le  4.1).In a d d itio n, the  me tho d s use d  fo r the  
stud ie s va ry g re a tly. 
         This c ha p te r p re se nts wha t is imp o rta nt in infa nt d e ve lo p me nt, a p pro a c he s 
to  c a re  fo r vulne ra b le  infa nts, no n-nutritive  suc king  a nd  the  re se a rc h e vide nc e  to  
d a te , a nd  fina l d isc ussio ns a nd  c o nc lusio ns o n the  future  o f NNS a s a  the ra p y 
a p pro a c h. The  fina l pa p e r in this se c tio n is a  ra nd o mize d  c o ntro lle d  tria l tha t 
e va lua te s NNS a nd  d ra ws to g e the r so me  o f the  d isc ussio n p o ints ra ise d  he re . It 
p uts fo rwa rd  a  pro p o sa l fo r a  mo re  re a listic  ra tio na le  a nd  sug g e sts a n 
a p pro pria te  me tho d  o f ho w a nd  whe n to  use  NNS. 
 
4.2 Pre ma ture  infa nts  
          Fe e d ing  is a n intima te  time  whe re  the re  a re  ma ny o p p o rtunitie s fo r 
inte ra c tio n b e twe e n the  mo the r a nd  the  infa nt a s we ll a s le a rning  a nd  
d e ve lo p ing  ne w skills (Bo c hne r & Jo ne s, 2003; Do d rill, 2001; Jo na sso n & C linto n, 
2006; Ke lly e t a l, 2007; Rutte r, 1979; To ma se llo  & Ca rp e nte r, 2007). Suc king  in 
p a rtic ula r is vita l in the  e a rly d e ve lo p me nt o f the  infa nt whe the r it invo lve s b re a st 
o r b o ttle -fe e d ing  (Bo sma , 1986). Fe e d ing  is e sse ntia l fo r re c e iving  nutritio n, o f 
p ro vid ing  sta b ility in d istre ss a nd  a lso  a  me a ns o f e xp lo ring  the  e nviro nme nt (Ke lly 
e t a l, 2007). As d isc usse d  in Cha p te r 1, the re  a re  two  typ e s o f suc king , nutritive  
suc king  (NS) a nd  no n-nutritive  suc king  (NNS). Bo th b o ttle  fe d  a nd  b re a st fe d  
infa nts ha ve  simila r ra te s o f NNS a nd  NS, a ltho ug h the re  a re  d iffe re nc e s with 
to ng ue  a nd  la ryng e a l mo ve me nts a nd  intra -o ra l suc king  p re ssure s a s d isc usse d  
in Cha p te r1, p a g e  12 (Ge d d e s e t a l, 2012; Mizuno  & Ue d a , 2006). The  ta c tile  
e xp e rie nc e  tha t o c c urs with b re a st fe e d ing  c a n a lso  e na b le  a  mo the r to  
e ng a g e  with he r infa nt a nd  stimula te  milk e xpre ssio n (White la w e t a l, 1988).  
        Pre ma ture  infa nts a re  b o rn a t o r b e fo re  37 we e ks p o st me nstrua l a g e  (AAP, 
2004). The y a re  fra g ile  a s the ir ne rvo us syste ms a re  imma ture  a nd  a re  still g ro wing  
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a nd  d e ve lo p ing . Mo to r d e ve lo p me nt o c c urs b o th a t fe ta l a nd  infa nt le ve l a nd  
this is imp o rta nt a s mo ve me nt a c tiva te s me c ha no -re c e p to rs a nd  se nso ry 
fe e db a c k tha t sup p o rts infa nt le a rning  (Ha nso n & La nd me sse r, 2004). Whe n 
a g e d  40 we e ks p o st c o nc e p tua l a g e  (PC A) p re ma ture  infa nts ha ve  le ss g re y-
ma tte r d iffe re ntia tio n a nd  le ss mye lina tio n o f the  b ra in c o mpa re d  to  te rm infa nts 
(Hup p i e t a l, 1996). Pre ma ture  infa nts te nd  to  b e  o ve r – re pre se nte d  in 
p o p ula tio ns o f c hild re n who  ha ve  fe e d ing  d iffic ultie s a s a re  c hild re n who  ha ve  
ha d  sig nific a ntly lo w b irth we ig ht fo r g e sta tio na l a g e  (Pic kle r e t a l, 2012; Prid ha m 
e t a l, 2007; Ro mme l e t a l, 2003).   
          Pre ma ture  infa nts a re  no t a d e q ua te ly e q uip pe d  in the  ra ng e  o f skills 
ne c e ssa ry to  func tio n whe n b o rn (Als, 1986; And e rso n & Vid ya sa g a r, 1979; 
Bing ha m e t a l, 2009; Lud wig , 2007; Simp so n e t a l, 2002). The y ha ve  to  d e ve lo p  
a uto no mic  sta b ility, mo to r to ne  a nd  musc le  sta b ility, sta te  re g ula tio n, inte ra c tio n 
a nd  a tte ntio n skills a s we ll a s se lf re g ula tio n a b ilitie s. The  a uto no mic  syste m 
invo lve s b re a thing , c irc ula tio n a nd  d ig e stive  skills. Typ ic a lly, fe e d ing  re q uire s 
c o o rd ina tio n o f suc king , swa llo wing  a nd  b re a thing  (Ke lly e t a l, 2007; Tho yre  e t a l, 
2005). The  b ra in ste m c e ntra l p a tte rn g e ne ra to rs a re  stimula te d  b y fe e db a c k 
fro m c he mo se nso ry a nd  ta c tile  re a c tio ns to  milk ing e ste d  b y the  infa nt (Ama izu 
e t a l, 2008).In the  d e ve lo p me nt o f e a rly infa nt fe e d ing , sta b le  swa llo wing  
a p pe a rs b e fo re  a  rhythmic a l suc k p a tte rn e me rg e s (Ge wo lb  e t a l, 2001). 
Pre ma ture  infa nts o fte n ha ve  d iffic ulty in le a rning  to  c o o rd ina te  the  suc k-
swa llo w-b re a the  se q ue nc e  ne c e ssa ry fo r suc c e ssful fe e d ing , a nd  this pa tte rn is 
ra re ly e sta b lishe d  b e fo re  34 we e ks (Bing ha m e t a l, 2009; Cra ig  e t a l, 1999; Da  
Co sta  e t a l, 2008; Ko e nig  e t a l, 1990; Stumm e t a l, 2008). Esta b lishing  the  suc k – 
swa llo w – b re a the  c yc le , p a rtic ula rly re sp ira tio n, ma y b e  furthe r impa ire d  b y the  
infa nt’ s ne e d  fo r a  na so  – g a stric  tub e  (Shia o  e t a l, 1995). We a k p ha ryng e a l 
p re ssure  d ue  to  imma ture  upp e r o e so p ha g e a l sp hinc te r func tio n c a n a lso  inhib it 
the  initia tio n o f suc c e ssful o ra l fe e d ing , a nd  sub se q ue ntly this c a n ha ve  a n 
a d d itio na l ne g a tive  imp a c t o n se q ue ntia l suc king  d e ve lo p me nt (Ro mme l e t a l, 
2011). Ine ffe c tive  suc k - swa llo w - b re a the  c yc le s c a n le a d  to  va ria b le  
o xyg e na tio n a nd  irre g ula r p a tte rns o f b re a thing  whic h in turn imp a c ts o n 
d ig e stio n (Mc Gra th & Bo d e a  Bra e sc u, 2004; Pine lli & Syming to n, 2005; Tro nik e t a l, 
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1990; Va nd e n Be rg , 1990). The se  p ro b le ms with c o -o rd ina tio n te nd  to  o c c ur 
whe n p re ma ture  infa nts a re  le a rning  to  b o ttle  fe e d  a nd  c a n c a use  hyp o xia , 
a p no e a  a nd  /  o r b ra dyc a rd ia  (d a  Co sta  e t a l, 2010a ; Eic he nwa ld  e t a l, 2001; 
Ge wo lb  & Vic e , 2006; Lud wig , 2007; Shia o  e t a l, 1996; Tho yre  & Ca rlso n, 2003). 
Pro b le ms with g ut a b so rp tio n c a n a dd itio na lly imp a c t o n fe e d ing  de ve lo p me nt, 
a nd  milk fo rmula s ma y b e  ne c e ssa ry to  sup po rt nutritio na l re q uire me nts (Ca rlso n 
e t a l, 1991; Luc a s & Co le , 1990; Mc Cle a n & Fink, 1980).Po o r mo to r skills a nd  
limite d  musc le  to ne  in the  p re ma ture  infa nt c a n c o ntrib ute  to  we a k suc king  
p re ssure , a  d e c re a se d  suc king  c yc le , va ria b le  p re ssure  thro ug ho ut the  fe e d  a nd  
re d uc e d  o ra l inta ke  (Ma tsub a ra  e t a l, 2005). As p re ma ture  infa nts a re  mo re  
fra g ile , the y ma y ha ve  mo re  he a lth ne e ds; this ma y imp a c t o n the  de ve lo p me nt 
o f c o nsiste nt fe e d ing  skills a nd  the re fo re  o n the  e sta b lishme nt o f a  c o nsiste nt 
suc k-swa llo w-b re a the  c yc le  a nd  mo to r a nd  se nso ry d e ve lo p me nt d uring  a  
p e rio d  o f c ritic a l b ra in d e ve lo p me nt (Bing ha m e t a l, 2009; d a  Co sta  e t a l, 2010b ; 
Mizuno  e t a l, 2007; Ro mme l e t a l, 2003; Ro ss & Philb in, 2011a ; Stumm e t a l, 2008). 
           The  sta te  syste m o r the  b e ha vio ura l sta te  sho wn b y the  infa nt re pre se nts 
ma turing  skills a nd  this p ro vid e s info rma tio n a b o ut infa nt b ra in d e ve lo p me nt (Als 
e t a l, 2004; Kinne a r & Be a c hy, 1994). Infa nt b e ha vio ura l sta te s inc lud e  the  a b ility 
to  ind ic a te  a c tive  sle e p , q uie t sle e p , q uie t a le rt, a c tive  a le rt, d ro wsine ss, c rying  
a nd  inde te rmina te  sta te s a s we ll a s sho wing  a wa re ne ss o f sig nific a nt o the rs (Als 
e t a l, 2003; Als, 1986; Lud wig , 2007; Pa rme le e  & Ste rn, 1972). Re sp o nd ing  to  stimuli 
a nd  d e ve lo p ing  skills to  re g ula te  a nd  o rg a nize  the  se lf a re  imp o rta nt. The  a b ility 
to  o rg a nize  b e ha vio ura l sta te s imp ro ve s a s the  infa nt ma ture s. Ma tura tio n o c c urs 
a s the  infa nt a c q uire s skills thro ug h inte ra c tio n with the  e nviro nme nt (Bo wlb y, 
1969; 1973; Pa rme le e  & Ste rn, 1972). As the  infa nt a c q uire s mo re  skills, the re  is a n 
inc re a se  in the  q uie t a le rt sta te  (Ho ld itc h-Da vis, 1990). De ve lo p ing  the  q uie t a le rt 
sta te  is imp o rta nt fo r p re ma ture  infa nts in the  d e ve lo p me nt o f fe e d ing ; this sta te  
is se e n in no rma l te rm infa nts b e fo re  a  fe e d , b ut in o nly 1.1% o f p re ma ture  infa nts 
(Bing ha m e t a l, 2010; Ho ld itc h-Da vis, 1990; Pa rme le e  & Ste rn, 1972). Pra c titio ne rs 
o fte n ide ntify the  q uie t a le rt sta te  a s imp o rta nt fo r the  d e ve lo p me nt o f o ra l 
fe e d ing  (Mc Ca in & Ga rtsid e , 2002; Mc Ca in, 1992; 1997; Mc Ca in e t a l, 2001). 
Pic kle r e t a l, (2006) fo und  in the ir a na lysis o f 95 infa nts tha t infa nts who  we re  mo re  
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a c tive  g e ne ra lly a s we ll a s b e ing  a le rt te nde d  to  fe e d  b e tte r in re la tio n to  b o th 
vo lume  a nd  e ffic ie nc y. Ho we ve r, this pe rha ps illustra te s tha t the re  is la c k o f 
c o nsiste nc y in the  ide ntific a tio n o f infa nt sta te s whe n e nc o ura g ing  o ra l fe e d ing  
(Cro we  e t a l, 2012). Re c o g nizing  the  va rie ty o f infa nt sta te s is no t just imp o rta nt 
fo r e a rly o ra l re a d ine ss sig ns, b ut a lso  fo r le a rning  ho w to  inte rp re t e a rly infa nt 
no n-ve rb a l c o mmunic a tio n (Ha rd ing , 2009; Ha rd ing  e t a l, 2012a ; Ha rd ing  e t a l, 
2014; Ha rd ing  e t a l, 2015). Co mmunic a tio n is fre q ue ntly se e n a s a  ne b ulo us 
c o nc e p t, a nd  up  to  ha lf a  sa mple  o f mo the rs o f p re ma ture  infa nts inte rvie we d  
c o mme nte d  tha t inte ra c tio n d uring  fe e d ing  wa s no t imp o rta nt (Tho yre , 2000). 
Ac c ura te  p a re nt inte rp re ta tio n o f b o th pre  - fe e d ing  a nd  fe e d ing  b e ha vio urs 
c a n ha ve  se rio us c o nse q ue nc e s in re la tio n to  the  e sta b lishme nt o f p o sitive  o ra l 
fe e d ing  a nd  e a rly inte ra c tio n (Mc Gra th & Me d o ff-Co o p e r, 2002; Pic kle r e t a l, 
1993; 1996; 2006; White -Tra ut e t a l, 2002).If fe e d ing  style  a nd  inte ra c tio n a re  no t 
ma na g e d  c o nsiste ntly, ne g a tive  e xp e rie nc e s a sso c ia te d  with me a ltime s c a n 
a rise  a nd  b e c o me  a  lo ng  te rm p ro b le m (Ce rro  e t a l, 2002; Ha wd e n e t a l, 2000; 
Pic kle r e t a l, 2012; Pridha m e t a l, 2005; 2007). This c a n re sult in the  de ve lo p me nt 
o f inte ra c tio n style s whic h a re  no t fa c ilita tive  a nd  le ss a da p tive  to  a n infa nt’ s 
ne e ds (Silb e rste in e t a l, 2009).Pa re nt stre ss c a n influe nc e  the  de ve lo p me nt o f 
susta ine d  p o sitive  inte ra c tio n o p p o rtunitie s a nd  the  ne o na ta l unit e nviro nme nt 
c a n e xa c e rb a te  pa re nt fe e ling s o f a nxie ty (Ca rr-Swift & Sc ho lte n, 2009). It is 
the re fo re  imp o rta nt tha t p a re nts a re  ta ug ht to  re c o g nize  e a rly no n – ve rb a l 
c o mmunic a tio n sig ns a nd  infa nt sta te s whe n inte ra c ting  with the ir infa nt (Be ll e t 
a l, 1995; Do d rill, 2011; Ha rd ing  e t a l, 2014; 2015; Rio ra d a n e t a l, 2001; Sha ke r, 
2013).  
          Pa re nts re p o rt tha t the y fe e l unsure  o f the  “ rule s”  in a  ne o na ta l se tting  
whic h ma ke s it d iffic ult fo r the m to  a ntic ipa te  wha t to  d o  o r ho w to  ma na g e . 
The y a lso  re p o rt tha t c o nflic ting  nursing  a dvic e  o n ho w to  ma ng e  the ir infa nt’ s 
fe e d ing  a s we ll nursing  sta ff fe e d ing  the  infa nt ra the r tha n e na b ling  p a re nts to  
d o  so  imp a c ts o n the ir c o nfid e nc e  (Ca rr-Swift & Sc ho lte n, 2009; Ho dd ino tt & 
Ro isin, 2000).So me  p a re nta l a nxie tie s c a n b e c o me  fo c use d  o n the  a mo unts o f 
fo o d  a n infa nt is ta king  ra the r tha n e njo yme nt o f the  so c ia l a nd  inte ra c tive  
o p p o rtunitie s within a  me a ltime  (Ce rro  e t a l, 2002). Othe r a nxie tie s invo lve  
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c o nc e rns a b o ut p ro lo ng e d  tub e  fe e d ing  a nd  its pe rc e ive d  impa c t (Ma so n e t a l, 
2005), o r d iffic ultie s e sta b lishing  b re a st fe e d ing  (Be ll e t a l, 1995; Je nse n e t a l, 1994; 
Nyq uist e t a l, 1996; Rio ra d a n e t a l, 2001).Ma na g ing  p a re nt a nxie ty a nd  
unc e rta inty is imp o rta nt to  c o nside r whe n he lp ing  p a re nts to  le a rn ho w to  
ma na g e  c o mple ting  e ve ryd a y c a re  a c tivitie s fo r the ir infa nts (Ca rr-Swift & 
Sc ho lte n, 2009). The  p a re nts in the  c a se  study d e sc rib e d  b y Ha rd ing  e t a l, 
(2021a ) we re  a nxio us a b o ut b e g inning  o ra l fe e d ing  with the ir infa nt d a ug hte r. 
This pa p e r d e sc rib e s ho w the  p a re nts we re  invo lve d  in the  e a rly fe e d ing  
inte rve ntio n whic h invo lve d  wo rk o n b o th NNS a nd  inte ra c tio n. In this stud y, NNS 
wa s use d  a s a  to o l to  mo nito r c ha ng e s in o ra l mo to r func tio n a s we ll a s b e ing  
p a rt o f a  pro g ra mme  to  inc re a se  pa re nt c o nfid e nc e  with the  inte rpre ta tio n o f 
Ba b y H’ s infa nt sta te s. The  mo the r in this study c o mme nte d  tha t using  NNS a s pa rt 
o f the  p ro g ra mme  g a ve  he r c o nfide nc e  to  inte ra c t a nd  re sp o nd  to  Ba b y H 
sug g e sting  tha t NNS c a n b e  imp o rta nt in he lp ing  p a re nts to  le a rn to  id e ntify 
infa nt sta te s a nd  e a rly no nve rb a l sig ns. This ide a  is e xte nde d  furthe r in the  
ra nd o mize d  c o ntro lle d  tria l re p o rte d  a t the  e nd  o n this c ha p te r whe re  pa re nt 
tra ining  in using  NNS to  he lp  infa nts re a c h a  sta te  suita b le  fo r o ra l fe e d ing  tria ls 
d e c re a se d  time  sp e nt in ho sp ita l (Ha rd ing  e t a l, 2014) a nd  in a  sma lle r stud y 
whe re  infa nts with c o ng e nita l d iso rd e rs we re  stud ie d  (Ha rd ing  e t a l, 2015). 
             The re  ha ve  no t b e e n a ny stud ie s whic h ha ve  inve stig a te d  the  re lia b ility o f 
the  te rms use d  to  re p re se nt infa nt sta te s. Supp o rting  the  p re ma ture  infa nt using  
the  p rinc ip le s o f De ve lo p me nta l Ca re  (Als, 1986; Als e t a l, 2004) a nd  using  
stra te g ie s tha t ta ke  a c c o unt o f the  infa nt’ s vulne ra b ilitie s, e .g . NNS to  he lp  g uide  
a n infa nt to wa rd s a  dro wsy o r q uie t a le rt sta te  fo r fe e d ing  a re  imp o rta nt fo r 
o rie nta ting  the  b a b y a nd  d e ve lo p ing  e a rly le a rning  o p p o rtunitie s (Mc Ca in & 
Ga rtsid e , 2002; Mc Ca in e t a l, 2001).  
           Ora l re a d ine ss is o ne  o f the  imp o rta nt e a rly sta g e s o f infa nt d e ve lo p me nt 
b ut ha s va ria b le  re c o g nitio n a nd  usa g e  a s a  me c ha nism fo r d e te rmining  o ra l 
fe e d ing  a b ility (Als e t a l, 2003; Do d rill e t a l, 2004; Mc Gra th & Me d o ff - Co o p e r, 
2002; Sha ke r, 2013). Suc king  a b ility b o th no n-nutritive ly a nd  nutritive ly is o fte n 
use d  a s a n ind ic a to r o f a n infa nt’ s o ra l-mo to r sta tus a nd  c a n a lso  b e  use d  to  
g ive  imp o rta nt info rma tio n a b o ut b e ha vio ura l sta te s (Ama izu e t a l, 2008; Pic kle r 
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& Fra nke l, 1995). Ale rtne ss, a s me ntio ne d , is a n imp o rta nt b e ha vio ura l sta te  tha t is 
linke d  to  a n infa nt’ s a b ility to  inte ra c t with the  e nviro nme nt; this a b ility to  a c tive ly 
fo c us p rio r to  a  mo to r e ve nt ha s a lso  b e e n linke d  to  la te r c o g nitive  d e ve lo p me nt 
(Co lumb o , 2001; Pa rma le e  & Ste rn, 1972; Tho ma n e t a l, 1976; Wo lff, 1959). 
Pre ma ture  infa nt a le rtne ss is d iffe re nt fro m the  a le rtne ss o f a  te rm infa nt; in te rm 
infa nts, the  inte nsity o f the  suc king  is p o sitive ly c o rre la te d  with infa nt 
re sp o nsive ne ss a nd  the  imp o rta nt q uie t a le rt sta te  ne c e ssa ry fo r fe e d ing  
(Me d o ff-Co o pe r & Ra y, 2004; Pic kle r & Fra nke l, 1995). Thus, if the  infa nt is irrita b le , 
the n the  suc king  is like ly to  b e  le ss c o nsiste nt a nd  mo re  e rra tic  (Mc Gra th & 
Bo d e a  Bra e sc u, 2004). Gre a te r o ra l fe e d ing  suc c e ss in pre ma ture  infa nts is 
a sso c ia te d  with the  g ra d ua l d e ve lo p me nt o f the  q uie t a le rt sta te  (Me d o ff - 
Co o p e r & Ra y, 2004; Mizuno  e t a l, 2000). Pre ma ture  infa nts c a n a c hie ve  the  
dro wsy o r q uie t a le rt sta te  b e fo re  a  fe e d , b ut ha ve  d iffic ultie s in ma inta ining  this 
b e c a use  o f the  o the r p ro b le ms the y ma y ha ve  d ue  to  imma turity, suc h a s we a k 
musc le  to ne  whic h imp a c ts o n the  ma inte na nc e  o f a  sta b le  suc k-swa llo w–
b re a the  pa tte rn (Mc Ca in, 1997). The  q uie t a le rt sta te  c a n b e  inc re a se d  b y use  o f 
NNS p rio r to  a  fe e d  , a nd  it ha s b e e n no te d  tha t if infa nts a re  he lpe d  to  a c hie ve  
this sta te  p rio r to  the  imp le me nta tio n o f full o ra l fe e d ing , the n the y d e ve lo p  mo re  
ma ture  NNS p a tte rns (Bing ha m e t a l, 2010). Fe e d ing  is o ne  o f the  e a rly , ro utine  
a c tivitie s whe n mo the rs fe e l tha t the y a re  c lo se  to  the ir infa nts a nd  tha t the y a re  
a b le  to  d e ve lo p  so me  inte ra c tio n with the m (Ho ld itc h-Da vis e t a l, 2003; Tho yre , 
2000). A c o mb ina tio n o f a ttrib ute s c o ntrib ute s to wa rd s fe e d ing  suc c e ss; o ne  is 
the  g e sta tio na l a g e  o f the  infa nt a s we ll a s his o r he r sta b ility in re la tio n to  mo to r 
c o ntro l, p hysio lo g ic  sta tus a nd  g e ne ra l a b ility to  d e mo nstra te  b e ha vio urs (Als e t 
a l, 2003; Me d o ff-Co o pe r & Ra y, 2004; Mc Ca in e t a l, 2001; Mc Ca in & Ga rside , 
2002; Sha ke r e t a l, 1992). Sta b ility o f the  suc k-swa llo w-b re a the  c yc le , a lo ng  with 
the  a b ility to  d e mo nstra te  hung e r c ue s, a le rtne ss a nd  g o o d  he a lth a ll c o ntrib ute  
to  the  d e ve lo p me nt o f o ra l re a d ine ss fo r the  first o ra l fe e d . Tho yre  e t a l (2005) 
a lso  re c o g nize  the  c ha lle ng e  o f id e ntifying  o ra l re a d ine ss in re la tio n to  a n infa nt’ s 
sta mina  whe n this invo lve s suc king , o ra l mo to r func tio n, p hysio lo g ic a l sta b ility 
a nd  c o o rd ina tio n o f the  suc k-swa llo w-b re a the  c yc le . The se  a utho rs ha ve  
c re a te d  a  c he c klist tha t id e ntifie s o ra l re a d ine ss sig ns, the  Ea rly Fe e d ing  Skills 
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Asse ssme nt (EFS) (2005). This c he c klist tha t c o mp rise s o f 32 ite ms use d  to  g uid e  
o b se rva tio n is d e sc rib e d  a s b e ing  “de sig ne d to  sta nda rdize  the  me asure me nt o f 
fe e ding  skills o f p re te rm infa nts”  (p  2). It is unc e rta in a s to  whe the r this c a n b e  
a c hie ve d  a s the  c he c klist itse lf re lie s o n inte rp re ta tio n b a se d  o n e xp e rie nc e  o f 
wo rking  with ne o na te s, a nd  it o nly utilize s fo ur o f the  Als (1986) p hysio lo g ic a l sta te  
d e sc rip to rs. Ano the r c he c klist, Supp o rting  Ora l Fe e d ing  in Fra g ile  Infa nts (SOFFI – 
Ro ss & Philb in, 2011b ) use s a lg o rithm re so urc e s to  g uid e  p ra c titio ne rs thro ug h 
d e c isio n ma king  a b o ut o ra l re a d ine ss. It is sp e c ific a lly fo r b o ttle  fe d , fra g ile  
infa nts. Ho we ve r, a ltho ug h it d e sc rib e s use  o f no n-nutritive  suc king , pa c ing  a nd  
o ra l sta te s, it is le ss c le a r o n d e fining  the se  c o nc e p ts, a nd  the re fo re  p ra c titio ne r 
c o mpe te nc e  a nd  e xpe rie nc e  ma y a ssist with inte rp re ta tio n. Othe r, le ss fa milia r 
re so urc e s inc lud e  sc a le s a nd  ra ting s whic h a re  d e p e nde nt o n p ra c titio ne r 
e xp e rie nc e  a nd  kno wle d g e ; The  Pre te rm Infa nt Nip p le  Fe e d ing  Re a d ine ss Sc a le  
(PINFRS) (Mc Gra th, 2003), a nd  a n 18 ite m p re te rm infa nt o ra l fe e d ing  instrume nt 
(Fug ina g a , 2007). The  Pre te rm Infa nt Nip p le  Fe e d ing  Re a d ine ss Sc a le  Te n ite m 
sc a le  tha t sc o re s ite ms suc h a s g e sta tio na l a g e , p o st-c o nc e p tua l a g e , c o lo ur 
a nd  a c tivity, sta te  re g ula tio n, hung e r c ue s a nd  to ne . No w up d a te d  a nd  kno wn 
a s the  Fe e d ing  Re a d ine ss a nd  Pro g re ssio n in Pre te rms Sc a le  (FRAPPS) (Mc Gra th, 
2008 c ite d  in Cro we  e t a l, 2012). The  c o mb ina tio n o f sig na ls a nd  sig ns tha t 
c o ntrib ute  to  d e c isio ns a b o ut o ra l re a d ine ss re ma in a mb ig uo us a nd  no t a ll 
p ra c titio ne rs who  wo rk with infa nts ma y b e  e ffe c tive  in c o nsiste ntly d iffe re ntia ting  
b e twe e n a ll o f the  ide ntifie d  infa nt b e ha vio ra l sta te s (Bra un & Pa lme r, 1985; 
Ca se -Smith e t a l, 1987; Do d rill e t a l, 2004; Jo rd a n, 1998; Zimme rma n & Ba rlo w, 
2009). 
 
4. 2. 1 De ve lo p me nta l c a re : a n a pp ro ac h to  supp o rt p re ma ture  infa nts 
          De ve lo p me nta l Ca re  (Als, 1986; Als e t a l, 2003; 2004; Mc Anulty e t a l, 2009) is 
the  a c ute  c a re  pro vide d  tha t a ims to  c re a te  the  mo st nurturing  e nviro nme nt fo r 
the  infa nt. This a pp ro a c h a ims to  c o mpe nsa te  fo r the  d isa dva nta g e  o f b e ing  
b o rn to o  e a rly. The  p hilo so p hy tha t supp o rts De ve lo p me nta l Ca re  (Als, 1986) 
re lie s o n the  inte rpre ta tio n o f infa nt b e ha vio ur a nd  ide ntifying  the  infa nt’ s no n-
ve rb a l c o mmunic a tio n so  tha t p o sitive  e a rly d e ve lo p me nt c a n b e  fa c ilita te d .  
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The  p a re nts a re  se e n a s b e ing  ke y to  le a rning  to  inte rpre t the  infa nt’ s e a rly 
sig na ls. Go a ls inc lud e  p ro mo ting  o p p o rtunitie s fo r the  d e ve lo p me nt o f 
p hysio lo g ic a l func tio ns, d e ve lo p ing  time s fo r b o th sle e p  a nd  fo r a le rtne ss, so c ia l 
inte ra c tio n, se lf-re g ula tio n, i.e . re sp o nsive ne ss to  d iffe re nt situa tio ns a nd  the  
e sta b lishme nt o f suc c e ssful fe e d ing . Infa nts a re  re c o g nize d  a s d e mo nstra ting  ke y 
b e ha vio ura l sta te s a s a lre a d y de sc rib e d  (Als, 1986; Als e t a l, 2003; Mc Anulty e t a l, 
2009; White -Tra ut e t a l, 2002). 
      Se ve ra l the o rie s sup p o rt De ve lo p me nta l Ca re  (Als, 1986) a nd  the se  inc lude  
Tra nsa c tio na l The o ry (Be rne , 1964; Sa me ro ff & Fie se , 1990), Ne uro b io lo g ic a l 
The o ry (Ana sta sio w, 1990), Psyc ho a na lytic  The o ry (Bo wlb y, 1969; 1973; Ste rn, 
1977; Winnic o tt, 1960) a nd  Syna c tive  The o ry (Als, 1986; Als e t a l, 2004). 
Tra nsa c tio na l The o ry (Be rne , 1964; Sa me ro ff & Fie se , 1990)  re c o g nize s the  
imp o rta nc e  o f the  e nviro nme nt in re la tio n to  a  c hild  a nd  the  le a rning  
o p p o rtunitie s. Ne uro b io lo g ic a l The o ry (Ana sta sio w, 1990) fo c use s o n the  no tio n 
o f ne uro p la stic ity a nd  tha t c ritic a l pe rio d s o f d e ve lo p me nt must no t b e  misse d  o r 
ne e d  to  b e  c o mp e nsa te d  fo r in so me  wa y. Psyc ho a na lytic  The o ry (Bo wlb y, 1969; 
1973; Ste rn, 1977; Winnic o tt, 1960) d e sc rib e s the  imp o rta nc e  o f the  infa nt’ s 
d e ve lo p ing  und e rsta nd ing  o f the  wo rld  thro ug h re la tio nships with o the rs. 
Syna c tive  The o ry (Als, 1986; Als, 1997; Als e t a l, 2003; 2004) is the  a ma lg a m o f the  
thre e  the o rie s with the  fo c us c e nte re d  o n the  vulne ra b le  infa nt.  
 
4.3 Compa ring  the  ke y non- nutritive  suc king  studie s 
 
4.3.1 Intro duc ing  the  ke y c o nc e p ts re le va nt fo r using  NNS 
          This se c tio n fo c use s o n stud ie s tha t ha ve  e va lua te d  NNS, the ir ra tio na le s 
a nd  o utc o me s.  The  stud ie s d isc usse d  will b e  tho se  tha t ha ve  c o nside re d  NNS a s 
a  me tho d  o f impro ving  a nd  d e ve lo p ing  e ithe r o ra l mo to r a nd  /  o r fe e d ing  skills 
(Ta b le  4.2; Ap p e nd ix 2). The  stud ie s d e sc rib e d  in Ta b le  4.2 (Ap p e nd ix 2) we re  
o b ta ine d  fro m a  lite ra ture  se a rc h. Da ta b a se s se a rc he d  we re  MEDLINE, EMBASE, 
p syc INFO, CINAHL a nd  WEB OF SCIENCE. The  se a rc h te rms use d  we re :  
No n nutritive  suc king  AND  
Pre ma ture  infa nts AND  
Ce lia  Ha rding                                                            Cha pte r 4 
Pa e diatric  dysp ha g ia                                               No n- nutritive  suc king  
 
 160 
Fe e d ing  AND  
Da ys to  full o ra l fe e d ing  AND 
Ne o na ta l AND 
Ora l mo to r  
Eng lish la ng ua g e  p ub lic a tio ns we re  so ug ht fro m Ja nua ry 1980 to  De c e mb e r 
2014. Furthe r pa p e rs we re  o b ta ine d  se a rc hing  the  re fe re nc e  lists o f a lre a d y 
id e ntifie d  p a pe rs. Pa p e rs we re  inc lude d  whe n the  a im o f the  inte rve ntio n 
d e sc rib e d  invo lve d  p rima rily the  d e ve lo p me nt o f o ra l fe e d ing  tho ug h no t 
ne c e ssa rily d a ys to  full o ra l fe e d ing . In o rde r to  e nsure  a s ma ny re le va nt p a pe rs 
a s p o ssib le  we re  inc lude d , a ll typ e s o f stud y inc lud ing  ra nd o mize d  c o ntro lle d  
tria ls, sma lle r ma tc he d  p a irs de sig ns, c a se  stud ie s a nd  c o mme nta rie s we re  
so ug ht. The  ma ximum numb e r o f p ub lic a tio ns id e ntifie d  b y a  se a rc h a mo unte d  
to  569. Pa p e rs we re  e xc lud e d  if the y we re  no t in Eng lish, d id  no t ha ve  the  
a tta inme nt o f o ra l fe e d ing  a s a  ma in g o a l, we re  fo c use d  o n d e ntistry, p a in o r 
g a stric  ma na g e me nt, we re  a nima l stud ie s o r with p a rtic ip a nts who  we re  
c hildre n, no t infa nts. No  q ua lity c rite rio n wa s a p p lie d  fo r the  ma in pa p e rs 
d isc usse d  in this c ha p te r. 
          A to ta l o f 41 p a pe rs we re  ide ntifie d  a s b e ing  re le va nt in tha t the y fo c us 
sp e c ific a lly o n the  d e ve lo p me nt o f o ra l fe e d ing . The se  41 p a p e rs a re  c o mpa re d  
to  the  a utho r’ s o wn find ing s in this c ha p te r.  
 
Ta ble  4.1: Te rminolog y use d in Table  4.2,  (Se e  Appe ndix 2): 
 
Ta ble  4. 2: Studie s tha t use  non – nutritive  suc king  to support ora l re a dine ss a nd 
fe e ding  with infa nts me ntione d in this c ha pte r, (Se e  Appe ndix 2): 
 
          So me  o f the  p ro g ra mme s d isc usse d  ma y no t b e  p e rc e ive d  a s c o nsid e ring   
a ll o f the  p rinc ip le s o f De ve lo p me nta l Ca re  (Als, 1986; Als e t a l, 2003; 2004);  fo r 
e xa mple  the  hig h the ra p e utic  inte nsity  tha t so me  infa nts re c e ive  in p ro g ra mme s 
p ro vid e d  b y a  re se a rc he r o r p ra c titio ne r (Fuc ile  e t a l, 2002; 2005; 2011; 2012) 
(Ta b le  4.3). Pro g ra mme s whe re  a n a d ult who  is no t the  p a re nt, b ut a  re se a rc he r 
o r he a lthc a re  p ro fe ssio na l is stimula ting  the  infa nt’ s o ra l se nso ry a nd  /  o r mo to r 
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skills o ut o f a  func tio na l c o nte xt c o mprise  o f the  ma jo rity o f stud ie s o n NNS 
(Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008 ; 2014; Bo iro n e t a l, 2007; Bo yle  e t a l, 2006; 
Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Curtis e t a l, 1986; Ernst e t a l, 1989; 
Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 
2005; Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Lyu e t a l, 
2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva  & Le o ne , 2006; 2007; 
Po o re  e t a l, 2008; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; 
Se g ha l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014).Only Ha rd ing , (2009),Ha rd ing  e t a l,  (2006; 2009; 2012a ; 2014; 2015) a nd  
Ga e b le r & Ha nzlik (1995) invo lve  pa re nts in the  inte rve ntio n. A p ro g ra mme  whic h 
d o e s no t invo lve  the  pa re nts c o uld  b e  se e n a s in c o nflic t with the  princ ip le s o f 
De ve lo p me nta l Ca re  (Als, 1986; Als, 1997; Als e t a l, 2003). It c o uld  a lso  inc re a se  
the  risk o f a lie na ting  the  p a re nts fro m de ve lo p ing  c o nfid e nt skills whe n c a ring  fo r 
the ir infa nt (Ca rr-Swift & Sc ho lte n, 2009).No n - nutritive  suc king  is c a rrie d  o ut in a  
va rie ty o f d iffe re nt wa ys. It ma y invo lve  e nc o ura g ing  suc king  o n a  pa c ifie r o r 
fing e r in a  simp le  wa y, o r b y using  a  mo re  d e ta ile d  pro g ra mme  suc h a s o ne  a s 
d e vise d  b y Fuc ile  e t a l (2002; Ta b le  4.3) whic h c a n b e  c o mple te d  b e twe e n 12 -
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Ta ble  4. 3: Fuc ile  e t a l (2002) NNS prog ra mme  (se e  Table  4.2 for how NNS is 
imple me nte d in the  studie s) 
Pe ri-o ra l stimula tio n (Ra tio na le  – to  imp ro ve  musc le  intra c ta b ility, stre ng th a nd 
o rie nta tio n re fle xe s) • Che e ks x 4 (2 minute s) • Up p e r lip  x 4 (1 minute ) • Lo we r lip  x 4 ( 1 minute ) • Up p e r a nd  lo we r lip  c url  x 2 e a c h lip  (1 minute ) • Up p e r g um x 2 (1 minute ) (ra tio na le  = to  stimula te  swa llo w & imp ro ve  
suc k) • Lo we r g um x 2 (1 minute ) (ra tio na le  = to  stimula te  swa llo w & imp ro ve  
suc k) • Inte rna l c he e k x 2 e a c h c he e k ( 2 minute s) • La te ra l b o rd e rs o f the  to ng ue  x 2 e a c h sid e  (1 minute ) • Mid -b la d e  o f the  to ng ue  x 4 (1 minute ) (ra tio na le  = to  stimula te  swa llo w & 
impro ve  suc k) • Elic it a  suc k with fing e r (no  fre q ue nc y spe c ifie d ) ( 1 minute ) (ra tio na le  = 
impro ve  suc k a nd  so ft p a la te  a c tiva tio n) • Elic it a  suc k with p a c ifie r (no  fre q ue nc y sp e c ifie d ) (3 minute s) (ra tio na le  = 
impro ve  suc k a nd  so ft p a la te  a c tiva tio n) 
TOTAL TIME = 15 minute s 
          In the  lite ra ture , NNS ha s ma ny use s (Ta b le  4.4). Fo r the  va st ma jo rity o f 
stud ie s, it te nds to  b e  use d  to  d e ve lo p  se nso ry a wa re ne ss in the  o ra l c a vity a nd  
p ha rynx, re d uc e  hyp e rse nsitivity in c o mb ina tio n with mo to r stimula tio n o f the  o ra l 
musc ula ture , a s a  wa y o f inc re a sing  the  ra ng e  o f mo tio n a nd  stre ng th o f the  
musc le s, to  inc re a se  o ra l mo to r o rg a nisa tio n a nd  to  a c tiva te  o ra l re fle xe s 
thro ug h use  o f a n e xe rc ise  pro g ra mme  with the  a im o f d e ve lo p ing   o ra l inta ke  
(ta b le  4.3) (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007; Ca se -
Smith, 1987;Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 
2012; Ga e b le r & Ha nzlik, 1995;Hill, 2005; Hwa ng  e t a l, 2010; La u & Smith, 2012;Liu 
e t a l, 2013; Le sse n, 2011; Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rse n, 
1979; Ne iva   & Le o ne , 2006;2007; Po o re  e t a l, 2008;Pime nta  e t a l, 2008; Ro c ha  e t 
a l, 2007; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & 
Arika n, 2012; Zha ng  e t a l, 2014). It c o uld  b e  a rg ue d  tha t suc h a  p hysic a lly 
inte nsive  p ro g ra mme  c o uld  o ve r stimula te  a n infa nt a nd  the re fo re  c o uld  c a use  
sta te s to  e me rg e  whic h ma ke  it ha rde r to  re -o rie nta te  a nd  se lf-re g ula te . Ove r 
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stimula tio n ma y inc re a se  he a rt ra te , c a use  e xc e ssive  c a lo ric  lo ss, inc re a se  
o xyg e n d e sa tura tio ns a nd  o the r d e sta b ilizing  infa nt b e ha vio urs (Ca se -Smith, 
1987; Lo ng  e t a l, 1980). No t a ll p a p e rs sug g e st tha t NNS is imp o rta nt fo r se nso ry o r 
o ra l mo to r func tio n a nd  d e ve lo p me nt. So me  fo c us o n we ig ht g a in, nutrie nt 
inta ke , pa in ma na g e me nt a nd  a b so rp tio n (Bo yle  e t a l, 2006; Bue no  e t a l, 2013; 
Butt e t a l, 2000; C ic he wic z, 2004 ; Ha rriso n e t a l, 2005 ; He a to n e t a l, 2007 ; Kra me r 
e t a l, 2001 ; Lia w e t a l, 2013; Liu e t a l, 2010; Rush e t a l, 2005; Se hg a l e t a l, 1990; 
So uth e t a l, 2008 ;  Ste ve ns e t a l, 1999; 2013 ; Sund a ra m e t a l, 2013; Zhu e t a l, 
2014) so me  o n re flux ma na g e me nt (Wid stro m e t a l, 1988; Ore nste in, 1988) o r 
minimizing  the  risk o f SIDS (De  Kun e t a l, 2005). No n - nutritive  suc king  c o uld  b e  a  
mo re  p la usib le  stra te g y within the  Ne uro b io lo g ic a l The o re tic a l fra me wo rk 
(Ana sta sio w, 1990) a s the re  is a  p o ssib ility tha t so me  ne uro  - p la stic  stimula tio n is 
o c c urring . Ho we ve r, c o nside ra tio n is still ne e d e d  re g a rd ing  the  fa c t tha t the  
ne uro lo g ic a l mo ve me nts b e ing  stimula te d  a re  no t ne c e ssa rily g o ing  to  
c o ntrib ute  to  the  d e ve lo p me nt o f func tio na l NS skills sinc e  the  ne uro lo g ic a l 
o rig ins o f b o th NNS a nd  NS a re  d iffe re nt a s with o ra l mo to r stimula tio n g e ne ra lly 
(Bro ussa rd  & Alsc hue r, 2000; Ha md y e t a l, 1999; Je a n, 1984; 2001; Ke rn e t a l, 2001; 
Ke ssle r & Je a n, 1985; Ma rtin e t a l, 2001; Mo sie r & Bre nzna ya , 2001; Suzuki e t a l 
2003).The  Ha rd ing  e t a l (2010a ) sing le  c a se  stud y hig hlig hts a n e xa mp le  whe re  
the  d e ve lo p me nt o f NNS d id  no t a uto ma tic a lly trig g e r NS skills to  e me rg e . This 
infa nt to o k 17 mo nths to  a c hie ve  full o ra l fe e d ing . 
        Sta b le  swa llo wing  o c c urs b e fo re  se q ue ntia l suc king  (Ge wo lb  e t a l, 2001), so  
wo rking  o n suc king  first c o uld  ha ve  fe w b e ne fits, e ve n tho ug h a utho rs sug g e st 
tha t so me  o f the  e xe rc ise s the y a re  und e rta king  a re  to  d e ve lo p  b o th suc king  
a nd  swa llo wing . Exp lo ring  the  c urre nt ra ng e  o f stud ie s ma y he lp  to  de ve lo p  mo re  
id e a s fo r supp o rting  p re ma ture  infa nt tra nsitio n to  full o ra l fe e d ing  sa fe ly with the  
supp o rt o f p a re nt – le d  a p p ro a c he s. One  pa p e r ha s a c tua lly c o nsid e re d  the  
id e a  tha t sta b le  swa llo wing  d e ve lo p s b e fo re  c o nsiste nt suc king  (La u & Smith, 
2012). La u & Smith (2012) ra nd o mly a ssig ne d  ve ry lo w b irth we ig ht infa nts to  o ne  
o f thre e  g ro ups; Co ntro l, Swa llo w the ra p y a nd  use  o f NNS. Swa llo w the ra p y 
invo lve d   the  imp le me nta tio n o f 0.05 – 0.2 mls o f milk o n the  b a c k o f the  to ng ue  
30 minute s p re  a  fe e d  5 time s a  we e k , a nd  NNS the ra p y c o nsiste d  o f suc king  o n 
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a  p a c ifie r with initia tio n o f se q ue ntia l suc king  b y the  re se a rc he rs ma nip ula ting  
the  p a c ifie r te a t in the  o ra l c a vity. This stud y d o e s no t d isc uss ho w o ra l re a d ine ss 
wa s d e te rmine d , a ltho ug h infa nts ha d  a  me a n PMA o f 34 we e ks a t the  o nse t o f 
the  inte rve ntio n. Outc o me s sho we d  tha t the re  we re  no  sig nific a nt d iffe re nc e s 
b e twe e n the  Co ntro l infa nts a nd  the  NNS infa nts with the  Co ntro l infa nts ta king  
21 ± 2 d a ys, a nd  the  NNS infa nts ta king  19 ± 2 d a ys to  mo ve  o nto  full o ra l fe e d ing . 
In c o ntra st, the  Swa llo w the ra p y g ro up  infa nts mo ve d  o nto  full o ra l fe e d ing  
sig nific a ntly mo re  ra p id ly tha n the ir p e e rs, ta king  15 ± 2 d a ys. La u a nd  Smith 
(2012) d isc uss tha t NNS a s a n e xe rc ise  to  p ro mo te  the  d e ve lo p me nt o f o ra l 
fe e d ing  is no t use ful in the  d e ve lo p me nt o f o ra l fe e d ing . The y sug g e st tha t 
swa llo w e xe rc ise  is mo re  e ffe c tive  a s it is re la te d  to  the  se nso ry p ro c e ssing  o f milk 
p a ssing  in the  o ro -p ha rynx a nd  tha t the  suc c e ss is mo re  like ly to  b e  a ttrib ute d  to  
the  p ha rynx b e ing  re a d y to  ma na g e  wha t it is d e sig ne d  to  d o  a t the  rig ht time . 
Ha rd ing  e t a l (2014; 2015) a lso  sta te  tha t NNS d o e s no t ne c e ssa rily p ro mo te  
q uic ke r a c c e ss to  full o ra l fe e d ing , a nd  tha t the  b e ne fits o f NNS a re  no t 
ne c e ssa rily nutritive . In the  ra nd o mize d  c o ntro lle d  tria l stud y, the re  we re  no  
sig nific a nt d iffe re nc e s b e twe e n the  NNS g ro up s in c o mp a riso n with a  Co ntro l 
g ro up , b ut the  b e ne fits o f NNS a s a  stra te g y we re  d isc usse d  in this stud y (Ha rd ing  
e t a l, 2014). The  sma lle r stud y c o mple te d  b y Ha rd ing  e t a l, (2015) hig hlig hts the  
imp o rta nc e  o f NNS a s a n a sse ssme nt to o l fo r p ra c titio ne rs, a  me tho d  o f 
e ng a g ing  a nd  tra ining  p a re nts a s we ll a s a  wa y o f ma na g ing  g o o d  o ra l c a re . 
Othe r stud ie s id e ntify tha t NNS d o e s no t sig nific a ntly imp ro ve  pro g re ss to  full o ra l 
fe e d ing  (Ba c he  e t a l, 2014; Bra g e lie n e t a l, 2007; Di Pie tro  e t a l, 1994; Ga e b le r & 
Ha nzlik, 1995; Ha rd ing  e t a l, 2014; Hwa ng  e t a l, 2010; Liu e t a l, 2013; Ma tte s e t a l, 
1996; Mc Ca in e t a l, 1995; Ne iva  e t a l, 2007; Pic kle r e t a l, 2004).  Inte re sting ly, 
re c e nt p a p e rs a re  still fo c using  o n the  use  o f NNS to  a c hie ve  full o ra l fe e d ing  
ra the r tha n the  swa llo w, b ut it c o uld  b e  tha t re se a rc he rs fe e l tha t this is still a n 
imp o rta nt o utc o me  to  e va lua te  a s the  c urre nt e vid e nc e  is va rie d  (Ba c he  e t a l, 
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4. 3. 2 Inc lusio n a nd e xc lusio n c rite ria  fo r studie s a b o ut no n - nutritive  suc king  
       Mo st o f the  stud ie s inc lude d  infa nts who  we re  a n a p pro p ria te  size  fo r the ir 
g e sta tio na l a g e , b ut  e xc lud e d  tho se  with c hro nic  me d ic a l pro b le ms stipula ting  
tha t the y must no t ha ve  c o ng e nita l a b no rma litie s o r c hro nic  me d ic a l issue s suc h 
a s Intra ve ntric ula r ha e mo rrha g e s III o r IV, p e rive ntric ula r le uko ma la c ia  o r 
ne c ro tizing  e nte ro c o litis  (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bing ha m e t 
a l, 2010; Bo iro n e t a l, 2007 ; Bo yle  e t a l, 2006; Bra g e lie n e t a l, 2007; Fie ld  e t a l, 
1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012 ; Ga e b le r & Ha nzlik, 1995; Ha rd ing  e t a l, 
2006; 2014;Ha rd ing , 2009 ;  Ha rd ing  e t a l, 2014; Hill , 2005; Hwa ng  e t a l, 2010; La u 
& Smith, 2012;Le sse n, 2011;Liu e t a l, 2013;  Lyu e t a l, 2014; Ma tte s e t a l, 1996; 
Me a se l & And e rso n, 1979; Ne iva  e t a l, 2006 ; 2007; Po o re  e t a l, 2008; Ro c ha  e t a l, 
2007; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014).Inc lud ing  infa nts with c hro nic  me d ic a l p ro b le ms c o uld  b e  c ha lle ng ing  
p rinc ipa lly b e c a use  o f p a re nts stre ss, the  d ive rsity o f the  pro b le ms a nd  e thic a l 
issue s a ltho ug h Ha rd ing  e t a l (2010a ; 2015) fo c us o n infa nts with ne uro d isa b ility, 
Co ke r - Bo lt e t a l (2012) infa nts re q uiring  he a rt surg e ry, Ba rlo w e t a l, (2014) infa nts 
with lung  d ise a se , a nd  Liu e t a l,(2013) infa nts with p o o r suc king  c o mp a re d  to  
the ir p e e rs. The se  p a pe rs a re  ra re  in tha t the y fo c us o n infa nts with mo re  
c o mple x ne e d s. So me  a utho rs inc lud e  mo re  e xp lic it c rite ria  a ro und  we ig ht e .g . 
a ve ra g e  size  fo r g e sta tio na l a g e  (Ga e b le r &  Ha nzlik, 1995) o r mo re  sp e c ific a lly 
b e ing  b o rn b e twe e n 24 – 33 we e ks g e sta tio n (La u & Smith, 2012), a n a ve ra g e  o f 
28 we e ks g e sta tio na l a g e  (Hwa ng  e t a l, 2010) o r 26 – 29 we e ks p o st- me nstrua l 
a g e  (Le sse n, 2011); ha ving  a  b o d y we ig ht g re a te r tha n o r e q ua l to  1,250g  
(Ma tte s e t a l, 1996); mo re  tha n 1,000g  b irth we ig ht & b e twe e n 28 -34 we e ks 
g e sta tio na l a g e  (Me a se l & And e rso n, 1979); a d e q ua te  we ig ht fo r g e sta tio na l 
a g e  <1,500 g  fo r infa nts o f 26 -32 we e ks g e sta tio n(Pime nta  e t a l, 2008); ”he a lthy 
p re te rm infa nts”  (p  517) a g e d  3.9 ± 1.0 we e ks o ld   with  we ig ht  a ro und   2066 ± 
84g  (Wid stro m e t a l, 1988); b o rn a fte r 28 we e ks g e sta tio n a nd  b e fo re  34 we e ks 
g e sta tio n with a  b irth we ig ht o f 1,000g  minimum (Yild iz & Arika n, 2011).The  ra ng e  
o f p a rtic ipa nt c ha ra c te ristic s a nd  the  ra ng e  o f g e sta tio na l a g e s o f infa nts 
inc lud e d  in the  stud ie s a re  summa rise d  in Ta b le  4.2. It is no te d  tha t g e sta tio na l 
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a g e  o n o nse t o f imp le me nta tio n o f the  pro g ra mme  is inc lud e d  in so me  ta b le s, 
b ut no t c le a rly sta te d  in the  me tho d o lo g y.   
Ta ble  4. 4: Type s of a pproa c he s for NNS  
Approa c h  Pa re nt involve me nt Authors 
 







Ye s: Ga e b le r &  Ha nzlik, 
(1995) 
 
Ba c he  e t a l, 2014; Bo iro n e t 
a l, 2007 ; Bra g e lie n e t a l, 
2007 ; Co ke r-Bo lt e t a l, 2012; 
Fuc ile  e t a l, 2002; 
2005;2011;2012; Ga e b le r &  
Ha nzlik, 1995; Hill, 2005; 
Hwa ng  e t a l, 2010; La u & 
Smith, 2012;Liu e t a l, 2013;  
Le sse n, 2011;Lyu e t a l, 2014;  
Pime nta  e t a l, 2008 ; Ro c ha  e t 
a l, 2007 ; Ro c ha t e t a l, 1997;  
Se hg a l e t a l, 1990; Sta nd le y e t 
a l, 2010 ; Zia ng  e t a l, 2014 
 





Bo yle  e t a l, 2006; Bue no  e t a l, 
2013; Butt e t a l, 2000 ; 
C ic he wic z, 2004 ; Ha rriso n e t 
a l, 2005 ; He a to n e t a l, 2007 ; 
Kra me r e t a l, 2001 ; Lia w e t a l, 
2013; Liu e t a l, 2010; Rush e t 
a l, 2005 ; So uth e t a l, 2008 ;  
Ste ve ns e t a l, 1999; 2013 ; 
Sund a ra m e t a l, 2013; Zhu e t 
a l, 2014 
 
Dig e stio n  
 
 
No   
 









De  Kun e t a l, 2005 
 
 





Fie ld  e t a l, 1982 ; Me a se l & 





Ora l re a d ine ss a nd  





Ha rd ing  e t a l, 2006; Ha rd ing ; 
,2009; Ha rd ing  e t a l, 2014; 
Ha rd ing  e t a l, 2015  
 
 
Se nso ry stimula tio n  
 
 
No   
 
Ba rlo w e t a l, 2008 ; 2014 ;  
Ma tte s e t a l, 1996; Po o re  e t 
a l, 2008 ; Yild iz & Arika n, 2012 
 
Re flux ma na g e me nt  
 
 
No   
 
Ore nste in, 1988 ; 
Wid stro m e t a l , 1988 
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4. 3 .3 Ho w lo ng  a nd ho w o fte n a re  the  no n - nutritive  suc king  p ro g ra mme s 
c a rrie d o ut?  
          The re  is no  c le a rly d e fine d  p ro to c o l b a se d  o n re se a rc h e vide nc e  tha t 
sug g e sts a n o p timum time  fo r NNS stimula tio n in the  lite ra ture . This ha s le a d  to  
va rio us inte rp re ta tio ns a s ho w NNS sho uld  b e  stimula te d . Pro g ra mme s va ry fro m 
15 minute s ( Ba c he  e t a l, 2014; Bra g e lie n e t a l, 2007; Co ke r-Bo lt, 2012; Fuc ile  e t a l, 
2002; 2005 ; 2011; 2012; Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; 
Sta nd le y e t a l, 2010; Zha ng  e t a l, 2014) thro ug h to  sho rt p e rio d s o f suc king  in a  
p a c ifie r with no  a d d itio na l intra -o ra l stimula tio n (Be rnb a um e t a l, 1983; Di Pie tro  
e t a l,1994; Fie ld  e t a l, 1082; G ill e t a l, 1992;Ha rd ing  e t a l, 2006; 2012; 2014;2015; Hill, 
2005; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Mc Ca in e t a l, 1995; Pic kle r e t 
a l, 1996; 2004; Se hg a l e t a l, 1990; Ro c ha t e t a l, 1997 ; Yild iz & Arika n, 2012). A fe w 
stud ie s use  a n NTra ine r a s a  me tho d  o f a p p lying  NNS stimula tio n thro ug h use  o f 
a n e le c tro nic  d e vic e  fo r 3 minute s 3 - 4 time s d a ily (Ba rlo w e t a l, 2008;2014 ;Po o re  
e t a l, 2008).All o f the  NNS stud ie s inc lud e d  fo r d isc ussio n a b o ut the  de ve lo p me nt 
o f nutritive  skills ha ve  a  va rie ty o f me tho d s fo r imple me nting  NNS (se e  Ta b le  4.2). 
So me  stud ie s d o  no t d e fine  a  c le a r time  fo r whe n to  c a rry o ut the  
inte rve ntio n,(Fie ld  e t a l, 1982; Me a se l & And e rso n, 1979; Ro c ha  e t a l, 2007; 
Ro c ha t e t a l, 1997) whe re a s o the rs just sp e c ifie d  tha t a  p a c ifie r b e  use d  fo r e a c h 
sc he d ule d  fe e d  fo r a  se t p e rio d  fro m the  infa nt d e mo nstra ting  o ra l re a d ine ss 
sig ns fo r a ro und  7 -10 da ys whilst o ra l fe e d ing  wa s b e ing  e sta b lishe d  (Be rnb a um 
e t a l, 1983; Di Pie tro  e t a l,1994; Fie ld  e t a l, 1082; G ill e t a l, 1992;Ha rd ing  e t a l, 2006; 
2012; 2014;2015; Hill, 2005; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Mc Ca in 
e t a l, 1995; Pic kle r e t a l, 1996; 2004; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990;  Yild iz & 
Arika n, 2012). Othe r stud ie s use  NNS to  ma ke  a  jud g me nt a b o ut a n infa nt’ s 
p o te ntia l to  pro g re ss to  o ra l fe e d ing  (Bing ha m e t a l, 2010). 
         The re  is wid e  va rie ty in the  wa y tha t NNS is stimula te d . Fuc ile  e t a l, (2002; 
2005; 2011; 2012) ha ve  p ro vid e d  a  pro g ra mme  tha t ma ny o the r stud ie s ha ve  a lso  
e ithe r a da p te d  o r use d  (Ba c he  e t a l, 2014; Bo iro n e t a l, 2007; Bra g e lie n e t a l, 
2007; Co ke r-Bo lt, 2012; Fuc ile  e t a l, 2002; 2005 ; 2011; 2012; Hwa ng  e t a l, 2010; 
Le sse n, 2011; Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; Sta nd le y e t 
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a l, 2010; Zha ng  e t a l, 2014).The  vig o ro us p ro g ra mme  d e vise d  b y Fuc ile  e t a l, 
(2002; 2005; 2011; 2012, se e  Ta b le  4.3) ha s b e e n a lte re d  in its imple me nta tio n 
o ve r the  la st fe w ye a rs; in the  2002 stud y the  pro g ra mme  wa s a d ministe re d  o nc e  
a  d a y, fo r 15 minute s o n 10 c o nse c utive  da ys, 15/ 30 minute s b e fo re  a  tub e  fe e d . 
The  ne xt stud y (2005) q uo te s the  2002 stud y in te rms o f p ro to c o l; “b o th …. we re  
a dministe re d 15 – 30 minute s b e fo re  a  tub e  fe e d”  (p  159). Ho we ve r, it is no t c le a r 
if the  a pp ro a c h is c a rrie d  o ut o nc e  o r twic e  a  d a y. Fina lly, the  2011 a nd  2012 
stud ie s re ma in the  sa me  a p pro a c h whic h is twic e  a  d a y fo r 15 minute s e a c h. 
The re  is no  c le a r d isc ussio n b e twe e n the  2002 a nd  2005 p a p e rs a s to  why the re  is 
a  p ro g re ssio n in the  numb e r o f time s the  pro g ra mme  is c o mp le te d  a nd  
a d d itio na lly, the re  is no  furthe r d isc ussio n a s to  the  the o ry supp o rting  the  
a p pro a c h in the  la tte r two  p a p e rs. The  Fuc ile  e t a l, (2002; 2005; 2011; 2012) 
p a pe rs ha ve  ha d  a  ma jo r imp a c t o n o the r stud ie s whic h ha ve  use d  e xa c tly the  
sa me  the ra p y a p pro a c h o r a d a p te d  the  a pp ro a c h to  suit the ir p o p ula tio ns 
(Ba c he  e t a l, 2014; Bo iro n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Hwa ng  e t a l, 2010; 
Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007). Ba c he  e t a l (2014) a nd  
Lyu e t a l (2014) use  the  Fuc ile  e t a l (2002) p ro g ra mme  10 d a ys b e fo re  o ra l 
fe e d ing  is intro d uc e d  fo r o nc e  a  d a y, 15-30 minute s p rio r to  a  tub e  fe e d . Bo th 
Bo iro n e t a l, (2007), Ga e b le r &Ha nzlik, (1995) Hwa ng  e t a l, (2010) & Zha ng  e t a l 
(2014) d o  no t utilize  fully the  Fuc ile  e t a l (2002; 2005; 2011; 2012) p ro g ra mme , b ut 
use  so me  e le me nts o f fa c ia l a nd  o ra l ma ssa g e  o nly. No  c le a r re a so n is g ive n b y 
the se  a utho rs a s to  why this ha s b e e n a lte re d . Whe re a s Fuc ile  e t a l (2002; 2005; 
2011; 2012) c ite  the  wo rk o f Be c kma n (1988) a s the  e vid e nc e  b a se  to  sup p o rt the  
use  o f NNS a s a  me tho d  o f d e ve lo p ing  NS skills, o the r a utho rs use  simila r 
p ro g ra mme s. Bra g e lie n e t a l, (2007) c ite  the  wo rk o f Vo jta  & Pe te rs (1992), whic h, 
like  Be c kma n re fe rs to  a  te xt b o o k tha t inc lude s o ra l-mo to r e xe rc ise s whic h 
re c o mme nds tha t the  p ro c e d ure  is c a rrie d  o ut fo r 15 minute s o nc e  a  d a y. Le sse n 
(2011) ha s d e ve lo p e d  a  me tho d  o f c a rrying  o ut o ra l stimula tio n fo r infa nts kno wn 
a s the  Pre ma ture  Infa nt Ora l Mo to r Inte rve ntio n (PIOMI) whic h is a lso  b a se d  o n 
a n up d a te d  ve rsio n o f Be c kma n’ s princ ip le s (1988).Pime nta  e t a l (2008) 
re c o mme nds the  Fuc ile  NNS p ro g ra mme  (Ta b le  4.3).No n nutritive  suc king  wa s 
stimula te d  d a ily fo r 15 - 30 minute s o nc e  a  d a y fo r a n a ve ra g e  o f 10 d a ys until 
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infa nts we re  o n full o ra l fe e d ing  (Pime nta  e t a l, 2008).In a  music  the ra p y 
p ro g ra mme  NNS wa s use d  with music  a s a  stimula tio n to  impro ve  the  
d e ve lo p me nt o f o ra l fe e d ing . Infa nts re c e ive d  NNS fo r 15 minute s o r 3 time s a  
d a y within a  5 d a y pe rio d  to  b e  c o mple te d  30 minute s b e fo re  a  fe e d  fo r o nc e  a  
d a y a t the  sa me  time  a t b e twe e n 4 –5 p m (Sta nd le y e t a l, 2010). Othe r a utho rs 
use d  a n NTra ine r whic h is a n e le c tro nic  de vic e  whic h stimula te s NNS in a  mo re  
c o nsiste nt wa y tha n p e rha p s a nd  a d ult c a n (Ba rlo w e t a l, 2008; Po o re  e t a l, 
2008).The  infa nts re c e ive d  stimula tio n fro m the  NTra ine r 3 – 4 time s da ily (Ba rlo w 
e t a l, 2008; 2014; Po o re  e t a l, 2008).  
         The  stud ie s a ll ha ve  d iffe re nt me tho d s o f whe n a nd  fo r ho w lo ng  NNS sho uld  
b e  stimula te d  a s d e sc rib e d  in Ta b le  4. 2. So me  NNS inte rve ntio ns a re  c o mple te d  
b e fo re  o r d uring  e a c h tub e  fe e d , a nd  o the rs a re  o nc e  a  d a y ( Ta b le  4. 2).Othe r 
stud ie s imply tha t the  inte rve ntio n is p e rfo rme d  fo r e a c h tub e  fe e d ; Ba rlo w e t a l, 
(2008; 2014) re c o mme nd  3 minute s o f stimula tio n p ro vide d  d uring  tub e  fe e d s to  
fa c ilita te  a sso c ia tio n b e twe e n suc king  a nd  sa tia tio n ;  Ga e b le r &  Ha nzlik, (1995) 
sug g e st use  o f NNS 3 time s a  d a y, 5 d a ys a  we e k; Ne iva & Le o ne , (2006; 2007) 
d e sc rib e  using  the  pro g ra mme  d a ily, 5 d a ys a  we e k,10 minute s a  da y d uring  
tub e  fe e d s  3 time s d a ily whic h is simila r to  Yild iz & Arika n, 2012; La u & Smith 
(2012) re c o mme nd  use  o f NNS o nc e  a  da y fo r 15 minute s, 30 minute s p rio r to  o ra l 
fe e d ing  a nd  tub e  fe e d ing ; Hwa ng  e t a l (2012) use  a  c ro ss o ve r d e sig n o f NNS fo r 
2 d a ys p rio r to  o ra l fe e d ing  a tte mp ts 30 minute s p rio r to  the  fe e d  time . Altho ug h 
Co ke r-Bo lt e t a l, (2012) use  the  Fuc ile  e t a l (2002) p ro g ra mme  with infa nts who  
ha ve  ha d  he a rt surg e ry, the y re c o mme nd  tha t NNS is c a rrie d  o ut o nly o nc e  pre -
surg e ry, the n imme d ia te ly fo llo wing  surg e ry fo r x 6 d a ys a  we e k ye t the y d o  no t 
d isc uss the  ra tio na le  fo r this. Ha rd ing  e t a l (2014) fo c use d  o n NNS o n o nse t o f a  
tub e  fe e d , c o mpa re d  with NNS within 30 minute s b e fo re  a  tub e  fe e d  to  e va lua te  
if the re  we re  a ny d iffe re nc e s with timing  o f using  NNS. The  two  g ro ups re c e iving  
the  NNS sho we d  no  sig nific a nt d iffe re nc e  in numb e r o f d a ys to  a c hie ve  o ra l 
fe e d ing  c o mp a re d  with e a c h o the r a nd  with the  Co ntro l g ro up . It wa s a lso  
no te d  tha t in mo re  re c e nt stud ie s, no  sig nific a nt d iffe re nc e s b e twe e n Co ntro l 
a nd  Exp e rime nta l (i.e . NNS) g ro up s wa s no te d  (Ba c he  e t a l, 2014; Bra g e lie n e t a l, 
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2007; Ha rd ing  e t a l, 2014; Hwa ng  e t a l, 2010; Liu e t a l, 2013; Ma tte s e t a l, 1996; 
Ne via  e t a l, 2007; Pic kle r e t a l, 2004).   
          Diffe re nt time s a nd  wa ys o f using  NNS ha ve  b e e n e va lua te d  in o the r 
stud ie s. The  Ha rd ing  e t a l (2006), Ha rd ing  (2009) a nd  Se hg a l e t a l, (1990) stud ie s 
e va lua te  10 minute s o f NNS o n o nse t o f tub e  fe e d ing  with c le a r d isc ussio n 
a ro und  the  imp o rta nc e  o f the  b o nd ing  a sp e c t o f the  infa nt a nd  c a re g ive r. The  
p ro g ra mme  is to  suppo rt infa nt o rg a nisa tio n a nd  sta te  d uring  tub e  fe e d s a s a  
me tho d  o f p re -fe e d ing  p re pa ra tio n a nd  wa s to  b e  c o mple te d  fo r a  minimum o f 
thre e  fe e ds a  d a y whe n the  p a re nts we re  in. The  sa me  stra te g y wa s use d  in the  
la te r ra nd o mize d  c o ntro lle d  tria l whe re  pa re nts imple me nte d  the  NNS thre e  
time s a  da y e ithe r o n o nse t o f o ra l fe e d ing  o r within 30 minute s p rio r to  a  tub e  
fe e d  (Ha rd ing  e t a l, 2014).Le sse n (2011) re c o mme nd e d  tha t whe n the  infa nt 
re a c he d  29 we e ks p o st me nstrua l a g e  (PMA), the y wo uld  b e g in the  5 minute  
p ro g ra mme  the n c o ntinue  fo r o nc e  a  d a y fo r 7 c o nse c utive  d a ys e nd ing  a t 
whe n the  infa nt wa s 30 we e ks p o st me nstrua l a g e . Ea c h inte rve ntio n wa s 
se pa ra te d  b y minimum o f 9 ho urs a nd  a  ma ximum o f 36 ho urs b ut no  sp e c ific  
ne uro lo g ic a l o r p hysio lo g ic a l re a so n wa s g ive n a s to  why this wo uld  b e  the  
sp e c ifie d  timing  fo r the  NNS p ro g ra mme . The  p a pe r a lso  sug g e sts tha t o ra l 
fe e d ing  b e  a tte mp te d  a t 30 we e ks p o st me nstrua l a g e ; no t a ll p re ma ture  infa nts 
wo uld  ha ve  the  suc king  a nd  swa llo wing  c o o rd ina tio n to  b e  a b le  to  c o pe  with 
o ra l fe e ds a t this sta g e  in the ir de ve lo p me nt. Ma tte s e t a l, (1996) stud ie d  the  use  
o f a   p a c ifie r pro vid e d  fo r a ll g a va g e  fe e ds fo r a p pro xima te ly 14 d a ys o r until the  
infa nts  we re  a b le  to  to le ra te  full o ra l fe e d s. Suc king  wa s a lso  e va lua te d  we e kly 
b e fo re  midd a y fe e d  with a  4 minute  tria l fo llo we d  b y a  o ne  minute  re st, using  a  
p a c ifie r. Suc king  p re ssure s we re  a lso  me a sure d .  
           Re se a rc he rs a re  a wa re  tha t NNS ha s b e ne fits, b ut the  re a so ns why it is 
b e ne fic ia l a re  c o mple x a nd  ha rd  to  d e fine . On e xa mining  the  o utc o me s in ta b le  
4.1c o mb ine d  with ho w o fte n a nd  ho w lo ng  the  inte rve ntio n is p ro duc e s ve ry 
va rie d  re sults in re la tio n to  o utc o me s suc h a s d a ys to  full o ra l fe e d ing , we ig ht, 
ra te  o f suc king  a nd  so  o n. This sug g e sts tha t the re  a re  still ma ny una nswe re d  
q ue stio ns a b o ut why NNS is use ful. 
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4.3.4 Ora l - re a dine ss and fe e ding  re g ime s o f the  infa nts 
          “Ora l re a dine ss”  is a n imp o rta nt p re c urso r skill fo r d e c id ing  whe n to  sta rt 
o ra l fe e d ing  (Tho yre  e t a l, 2005).It is no t c le a rly d e fine d  in a ny o f the  NNS stud ie s 
re fe rre d  to  o ve ra ll a ltho ug h o nse t o f inte rve ntio n is sp e c ifie d  in mo st stud ie s a nd  
te nd  to  c o inc id e  with o ra l re a d ine ss time s a ro und  34 we e ks GA (se e  sp e c ifie d  
a g e s fo r inte rve ntio n in Ta b le  4.2). Stud ie s use  va rio us te rms to  d e sc rib e  a n 
infa nt’ s a g e , suc h a s g e sta tio na l a g e  a nd  p o st me nstrua l a g e , a nd  this c a n 
influe nc e  ho w re sults a re  inte rpre te d . This issue  o f re p o rting  o f infa nt a g e  is 
d isc usse d  la te r. So me  stud ie s we re  no t c le a r in the  sp e c ific a tio n o f a g e  fo r NNS 
inte rve ntio n (Ba rlo w e t a l, 2008; 2014; Fuc ile  e t a l, 2005; Lyu e t a l, 2014), o r we re  
ve ry no n-spe c ific  in d e fining  the  a g e  a s with Bra g e lie n e t a l, (2007) whe re  the  
a utho rs sta te  tha t a ll infa nt p a rtic ip a nts we re  a g e d   le ss tha n 36 we e ks. In o the r 
stud ie s, info rma tio n is a va ila b le , b ut no t c le a rly d e fine d ; Fuc ile  e t a l (2011; 2012) 
who  use  the  sa me  sa mp le  to  fo c us o n two  d iffe re nt re se a rc h q ue stio ns re la te d  to  
e a rly infa nt fe e d ing  sug g e st o nse t fo r the  inte rve ntio ns is 32 we e ks. In the ir e a rlie r 
stud y, Fuc ile  e t a l (2002) e nro ll infa nts into  the ir stud y a t 34.6 ± 1.7 g e sta tio na l 
a g e s fo r the  Exp e rime nta l g ro up  a nd  34.5 ± 1.5 g e sta tio na l a g e s fo r the  Co ntro l 
g ro up . Othe r stud ie s fo llo w a  simila r a g e  with Bing ha m e t a l (2009) e va lua ting  
infa nts a t 33.3 we e ks ± 0.8 we e ks; (ra ng e  32.0 – 36.3 we e ks), Bo iro n e t a l, (2007) 
invo lving  infa nts a t b e twe e n 32 a nd  le ss tha n 34 we e ks a t a  c hro no lo g ic a l a g e  o f 
mo re  tha n 4 d a ys, with full na so g a stric  tub e  fe e d s, a nd  Ba rlo w e t a l (2014) 
invo lving  infa nts b o rn 23 – 36 we e ks GA whe n the y we re  a g e d  a ro und  34 we e ks 
PMA. Othe r stud ie s sta rt to  inc lud e  infa nts a t 29 we e ks p o st me nstrua l a g e  
(Le sse r, 2011) o r a t 31 -  34 we e ks (Ba c he  e t a l, 2014; Ga e b le r &  Ha nzlik, 1995 ; 
Ha rd ing  e t a l, 2006; 2014; Ha rd ing  , 2009; Hill, 2005 ; Pime nta  e t a l, 2008 ; Sta nd le y 
e t a l, 2010 ;Yild iz & Arika n, 2012). O ld e r infa nts with a  sta rting  a g e  o f 35.2 ±1.7 
we e ks we re  inc lud e d  in the  Ro c ha  e t a l, (2007) stud y. Only o ne  stud y lo o king  a t 
NNS in re la tio n to  fe e d ing  fo c use d  o n te rm infa nts (Co ke r-Bo lt e t a l, 2012) whilst 
the  o the r stud ie s d o  no t re q uire  o ra l re a d ine ss to  b e  a  sp e c ific  ind ic a to r in 
re la tio n to  the  p ro g ra mme  a s the y a re  re se a rc hing  re flux o r risks fro m SIDS (Bo yle  
e t a l, 2006; De  Kun e t a l, 2005; Ore nste in, 1988; Wid stro m e t a l, 1988). It is 
inte re sting  to  no te , tha t o ra l re a d ine ss, suc h a n e sse ntia l ind ic a to r 
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c o mmunic a te d  b y the  infa nt in a  numb e r o f wa ys is no t mo re  pro mine nt in the  
lite ra ture . Mo re  ne e d s to  b e  re se a rc he d  in te rms o f ra te r-re lia b le  me a sure s tha t 
e xa mine  the  infa nt sta te s, c ha ng e s tha t o c c ur with the se  sta te s a s infa nts 
d e ve lo p , a nd  the  links b e twe e n sp e c ific  sta te s with o ra l re a d ine ss a nd  fe e d ing .  
          Pic kle r e t a l, (1996) ha ve  d e fine d  o ra l re a d ine ss in the ir stud y with p re te rm 
infa nts a nd  sta te  tha t fe e d ing  sta b ility a nd  p ro g re ss c a n o nly e me rg e  o nc e  a n 
infa nt is p hysio lo g ic a lly sta b le . The y id e ntifie d  tha t the  tra nsfe r fro m tub e  to  o ra l 
fe e d ing  ta ke s a p p ro xima te ly 10 – 14 d a ys o n a ve ra g e , a nd  tha t pro g re ss, in 
p a rtic ula r the  suc k-swa llo w-b re a the  c yc le  ma y b e  d iffic ult to  e sta b lish d ue  to  
imma turity a nd  p o o r c o o rd ina tio n (Pic kle r e t a l, 2006). Ora l re a d ine ss is o fte n 
b a se d  o n sub je c tive  e va lua tio n b a se d  o n b e ha vio ur sta te , p o st c o nc e p tua l a g e  
a nd  p re se nc e  o f a ny c o mp lic a ting  d iso rde rs. Ma ny ne o na ta l p ra c titio ne rs se e  if 
a n infa nt c a n ma na g e  o ne  fe e d  a  d a y, the n inc re a se  fe e d s g ra d ua lly a t the  
infa nt’ s p a c e . Pic kle r e t a l (1996) sug g e st tha t o ra l /  fe e d ing  re a d ine ss is to  d o  
with the  inte r-re la tio nship  b e twe e n mo rb id ity, ma turity, b e ha vio ura l sta te  a t the  
sta rt o f a  fe e d  a nd  fe e d ing  e xp e rie nc e .  
           Pic kle r e t a l (2006) inve stig a te d  o ra l re a d ine ss in a  sa mp le  o f 95 infa nts who  
we re  pre ma ture . The  pa rtic ipa nts we re  b o rn b e twe e n 24 – 32 we e ks g e sta tio na l 
a g e  (me a n 29.3 we e ks; SD = 2.0), b ut we re  e nro lle d  o nto  the  p ro g ra mme  a g e d  
30 - 32 we e ks. We ig hts ra ng e d  fro m 550g  – 2390g  a t b irth (me a n 1290.6 g ; SD = 
379). Be ha vio ur sta te  c ha ng e s we re  me a sure d  using  the  And e rso n Be ha vio ur 
Sta te  Sc a le  (ABSS); this me a sure s sle e p , wa ke fulne ss, d e e p  sle e p  a nd  c rying  o n a  
sc a le  o f 1 – 12. Ob se rva tio ns we re  ma de  30 minute s b e fo re  the  fe e d  the n d uring  
the  fe e d . The  pe rc e nta g e  o f fo rmula  ta ke n in the  first 5 minute s o f the  fe e d  wa s 
a lso  me a sure d . The  a mo unt c o nsume d  wa s c a lc ula te d  a s a  p e rc e nta g e  o f 
p re sc rib e d  fo rmula  c o nsume d  o ra lly o ve r fe e d ing  time , a nd  e ffic ie nc y wa s the  
vo lume  ta ke n p e r minute . This stud y ind ic a te d  tha t the re  is a  c le a r re la tio nship  
b e twe e n fe e d ing  re a d ine ss ind ic a to rs a nd  fe e d ing  p e rfo rma nc e  o utc o me s. 
Fe e d ing  re a d ine ss ind ic a to rs inc lud e  ma turity o f suc king  skills a nd  b e ha vio ura l 
sta te  a nd  fe e d ing  pe rfo rma nc e  ind ic a to rs a re  p ro fic ie nc y o f fe e d ing  
p e rfo rma nc e  a nd  a mo unt c o nsume d . The  typ ic a lly line a r d e ve lo pme nt sug g e sts 
ma tura tio n. Ma turity d e p e nd s up o n e xp e rie nc e , so  inc re a se d  o pp o rtunitie s to  
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fe e d  sho uld  inc re a se  pro fic ie nc y. Quie t sta te s a re  no t a lwa ys o p tima l fo r fe e d ing  
a c c o rd ing  to  so me  re se a rc h (Mc Ca in & Ga rtside , 2002); ra the r the  “a c tive ”  
infa nt, “dro wsy”  o r “q uie t a le rt”  infa nt is mo re  like ly to  d e ve lo p  inc re a se d  
p ro fic ie nc y a nd  e ffic ie nc y in c o mp a riso n. 
         Ora l re a d ine ss is ra re ly a c c o unte d  fo r in the  ma jo rity o f the  p a p e rs 
d isc usse d . So me  p a p e rs d id  no t d isc uss a ny c le a r me tho d o lo g y in te rms o f 
id e ntific a tio n o f ke y fe a ture s b ut fo c use d  o n g e sta tio na l a g e , with 32 - 34 we e ks 
b e ing  a n a pp ro p ria te  time  to  sta rt (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; 
Bing ha m e t a l, 2009; Bo iro n e t a l, 2007; Fuc ile  e t a l, 2002; 2005; 2011; 2012 ; Hill, 
2005 ; Le sse n, 2011;Liu e t a l, 2013;  Lyu e t a l, 2013; Ma tte s e t a l, 1996 ; Me a se l & 
And e rso n, 1979 ; Ne iva  e t a l, 2006; 2007  ; Po o re  e t a l, 2008 ; Pime nta  e t a l, 2008; 
Ro c ha  e t a l, 2007 ;  Se hg a l e t a l, 1990;  Sta nd le y e t a l, 2010 ; Yild iz & Arika n, 2012 ; 
Zha ng  e t a l, 2014). In so me  insta nc e s, a  fe w stud ie s d id  a tte mp t to  q ua ntify c ue s 
fo r fe e d ing ; Bing ha m e t a l (2010) c a rrie d  o ut o b se rva tio ns just b e fo re  
imple me nta tio n o f full o ra l fe e d ing  a t 32 we e ks p o st me nstrua l a g e  with inc lusio n 
o f tho se  infa nts sho wing  c ue s suc h a s wa ke fulne ss fo r fe e d ing  fo llo we d  b y a  se t 
p ro to c o l, i.e . Le ve l 1, infa nts who  ha d  ma na g e d  5 mls o ra lly o ffe re d  x 3 d a ily 
fe e ds; Le ve l 2, fe e d ing  tria l e ve ry 6 ho urs x 4 d a ily o nc e  up  to  10mls. Fuc ile  e t a l, 
(2002; 2005) b e g a n inte rve ntio n 48 ho urs p o st c e ssa tio n o f na sa l CPAP, b ut d o  
no t c le a rly spe c ify g e sta tio na l a g e . The  Fuc ile  stud ie s c o mp le te d  in 2011 a nd  
2012 d o  no t d e sc rib e  a  c le a r pro to c o l fo r o ra l re a d ine ss. Ga e b le r & Ha nzlik (1995) 
c o mme nt tha t o ra l re a d ine ss wa s de te rmine d  b y nursing  sta ff, usua lly whe n the  
infa nts we re  a p pro xima te ly 34 we e ks p o st c o nc e p tua l a g e  in a  sta b le  me d ic a l 
c o nd itio n, with a  we ig ht o f a p p ro xima te ly 1500g . The  infa nts we re  e xp e c te d  to  
b e  a b le  to  suc k o n fing e rs o r pa c ifie r a nd  no t mo re  tha n 1 c c  o f re sid ua l fo rmula  
le ft in the  sto ma c h fro m the  p re vio us fe e d ing  a nd  a  we ig ht g a in o f a t le a st 0.5 
o unc e  p e r da y. Simila rly, b o th Pime nta  e t a l (2008) a nd  Ro c ha  e t a l, (2007) 
id e ntifie d  to le ra nc e  o f 100 mls/ kg / d a y b ut d o  no t re fe r to  o the r o ra l re a d ine ss 
ma rke rs. Othe r stud ie s whe re  NNS wa s use d  to  re me d ia te  o the r d iffic ultie s d id  no t 
re fe r to  o ra l re a d ine ss a s this wa s no t re le va nt to  the  g o a ls o f the  stud ie s (Bo yle  e t 
a l, 2006; Ore nste in, 1988; Wid stro m e t a l, 1988). The  imp o rta nc e  o f using  NNS in 
re la tio n to  the  d e ve lo pme nt o f mo re  a pp ro p ria te  fe e d ing  sta te s is de sc rib e d  a s 
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a n o utc o me  in fe w p a p e rs (Ha rd ing  e t a l, 2014; Hwa ng  e t a l, 2010; La u & Smith, 
2011; Pic kle r e t a l, 1996; 2004). Hwa ng  e t a l (2010) d o  d isc uss the  ne e d  fo r the  
d e ve lo p me nt o f q uie t-a le rt sta te s a nd  d ro wsy sta te s fo r fe e d ing  suc c e ss a nd  tha t 
NNS wa s imp o rta nt in the  d e ve lo p me nt o f this. It wa s fo und  tha t using  the  NNS 
p re -fe e d ing  pro g ra mme  impro ve d  infa nt le ve ls o f d ro wsy a nd  q uie t a le rt sta te s 
suita b le  fo r fe e d ing  fro m 42% to  82% b e twe e n the  sta rt a nd  e nd  o f the  
p ro g ra mme . A d isa dva nta g e  o f this stud y is tha t the  first a utho r d id  the  ma jo rity 
o f b o ttle  fe e d s a nd  it is no t c le a r who  ma d e  the  jud g me nts a b o ut the  infa nts’  
sta te s whe n p re p a ring  fo r fe e ds a nd  ho w the se  jud g me nts we re  ma d e .  
 
4. 3. 5 NNS o utc o me s in re la tio n to  o ra l fe e ding  
          Mo st stud ie s tha t fo c use d  o n using  NNS to  imp ro ve  o ra l inta ke  re p o rt tha t 
NNS supp o rts the  d e ve lo p me nt o f fe e d ing  (Ta b le  4.2). The  stud ie s whe re  NNS wa s 
stimula te d  b y a n NTra ine r fo und  tha t infa nts who  ha d  ha d  this a p pro a c h we re  
sig nific a ntly b e tte r a t ta king  inc re a se d  a mo unts o f milk o ra lly c o mpa re d  to  the ir 
Co ntro l p e e rs (Ba rlo w e t a l, 2008; 2014; Po o re  e t a l, 2008).The se  thre e  stud ie s d id  
no t sp e c ify the  numb e r o f d a ys to  a c hie ve  full o ra l fe e d ing  a s the y we re  a ll 
fo c use d  mo re  o n the  ma tura tio n o f NNS pa tte rns. The y c o mme nt tha t the  full o ra l 
fe e d ing  pro c e ss to o k a p p ro xima te ly 7 – 10 d a ys. So me  stud ie s fo und  no  
sig nific a nt d iffe re nc e s in use  o f NNS a s a n inte rve ntio n (Ba c he  e t a l, 2014; 
Ha rd ing  e t a l, 2014; Pic kle r e t a l, 2006; Se hg a l e t a l, 1990; Smith & La u, 2012), 
tho ug h a  tre nd  ma y ha ve  b e e n no te d  (Bra g e lie n e t a l, 2007; Ha rd ing  e t a l, 2006; 
Ha rd ing  2009; Ma tte s e t a l, 1996; Liu e t a l, 2013; Ne iva  & Le o ne  2007; Pime nta  e t 
a l, 2008). So me  stud ie s c o mme nte d  o n the  ma tura tio n no te d  with the  
d e ve lo p me nt o f NS skills (Ba rlo w e t a l, 2008; 2014; Bing ha m e t a l, 2010; Co ke r-Bo lt 
e t a l, 2012; Ga e b le r & Ha nzlik, 1995; Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2014; 
2015; Hill, 2005; Lyu e t a l, 2014; Ma tte s e t a l, 1996). Two  stud ie s c o mme nte d  tha t 
NNS he lp e d  infa nts d e ve lo p  mo re  ma ture  skills to  b e  a b le  to  c o pe  with the  
d e ve lo p me nt o f b re a st fe e d ing  in c o mp a riso n to  the ir Co ntro l p e e rs (Ba c he  e t 
a l, 2014; Pime nta  e t a l, 2008). Pic kle r e t a l (2006) sug g e st in the ir stud y tha t NNS 
ha s no  e ffe c t o n the  de ve lo p me nt o f the  suc k-swa llo w-b re a the  c yc le  a s 
re sp ira to ry p a tte rns d o  no t c ha ng e  d uring  NNS stimula tio n. The y id e ntifie d  mo re  
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c o nsiste nt suc king  p a tte rns o n o nse t o f NS, b ut c o nc lude d  tha t NNS c a nno t 
supp o rt the  d e ve lo p me nt o f NS a s the re  a re  q ua lita tive  d iffe re nc e s sp e c ific a lly 
with d iffe re nt NS a nd  NNS intra  – o ra l p re ssure s. Ha rd ing  e t a l, (2006) fo und  tha t 
the re  we re  sig nific a nt d iffe re nc e s in NOMAS sc o re s b e twe e n the  Inte rve ntio n 
a nd  Co ntro l g ro up  p o st inte rve ntio n, sho wing  tha t NNS p o te ntia lly ha d  so me  
sp e c ific  b e ne fits in a ssisting  with the  d e ve lo pme nt o f the  a b ility to  o rg a nize  mo re  
ma ture  suc king . This c o uld  b e  d ue  to  the  se nso ry fe e d b a c k a nd  the  
d e ve lo p me nt o f mo re  a p pro pria te  b e ha vio ura l sta te s tha t sup p o rt o ra l inta ke  
g a ine d  fro m the  pa c ifie r o r it c o uld  b e  tha t pa re nts we re  mo re  c o nfid e nt a t 
inte rp re ting  the ir infa nts. Sig nific a nt d iffe re nc e s in NOMAS sc o re s we re  a lso  
id e ntifie d  b y Ga e b le r & Ha nzlik, (1995) b ut the re  we re  no  d iffe re nc e s in 
inc re a se d  o ra l inta ke  b e twe e n the  g ro ups. The  inc re a se  in milk inta ke  in the  first 5 
minute s o f o ra l fe e d ing  tha t the  a utho rs pre d ic te d  in the  Inte rve ntio n g ro up  wa s 
b a se d  o n a no the r study whe re  infa nts we re  re p o rte d  a s ha ving  a n inc re a se  in 
o ra l inta ke  during  the  first 5 minute s o f a  fe e d  p o st NNS stimula tio n (Tryko wski e t 
a l, 1981).  
         Co ke r-Bo lt e t a l, (2012) use d  NNS with te rm infa nts a wa iting  he a rt surg e ry; 
the  Tre a tme nt g ro up  who  use d  NNS o nly a c hie ve d  full o ra l fe e d ing  two  d a ys 
so o ne r (no t sig nific a nt) tha n the  Co ntro l g ro up , a nd  g ive n tha t no  o the r spe c ific  
me a sure s in te rms o f infa nt o rie nta tio n a nd  c o mfo rt a re  ma d e , it is ha rd  to  
e va lua te  the  o utc o me s whe n the  g a ins a re  sma ll c o mpa re d  to  o utc o me s fo r 
ma turing  pre ma ture  infa nts. In c o ntra st to  the  o the r stud ie s tha t fo c us o n the  
b e ne fits o f NNS in re la tio n to  the  d e ve lo p me nt o f o ra l fe e d ing , d e ve lo p ing  
swa llo wing  thro ug h use  o f 0.05 – 0.2 mls wa s sho wn to  b e  mo re  e ffe c tive  tha n 
NNS in o ne  stud y , with a  fo ur d a y d iffe re nc e  in p ro g re ssio n to  full o ra l fe e d ing  
b e twe e n the  NNS a nd  swa llo wing  g ro up s (La u & Smith, 2012). The  a utho rs sta te  
tha t the  swa llo wing  inte rve ntio n wa s mo re  b e ne fic ia l a s a n infa nt’ s swa llo w 
d e ve lo ps sta b ility b e fo re  suc king  ma ture s a nd  the re fo re  it c a n b e  c o nc lud e d  
tha t the  inte rve ntio n wa s mo re  e ffe c tive  c o mp a re d  to  NNS a s it wa s suite d  mo re  
to  a n infa nt’ s p re d ic te d  le ve l o f func tio ning ; the y g o  o nto  sta te  tha t “A simila r 
e xe rc ise  c o nsisting  o f suc king  o n a  p ac ifie r ha s no  b e ne fit”  (p a g e  e 269). 
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           Bing ha m e t a l, (2010) id e ntifie d  the  p o st me nstrua l a g e  o f infa nts a t 
intro duc tio n o f o ra l fe e d ing  whe n the y we re  ta king  5mls o ra lly a nd  the  p o st 
me nstrua l a g e  o nc e  fully o ra lly fe e d ing  whic h te nd e d  to  b e  35.3 we e ks whic h is 
simila r to  ma ny o f the  stud ie s in Ta b le  4.1.Full o ra l fe e d ing  wa s d e fine d  a s no  tub e  
fe e ds fo r 48 ho urs a nd  the  a b ility to  ta ke  a t le a st 100mls/ kg / da y. Mo re  o rg a nize d  
NNS p a tte rns we re  sig nific a ntly ind ic a tive  o f sho rte r tra nsitio n to  full o ra l fe e d ing , 
a nd  the  tra nsitio n to  o ra l fe e d ing  usua lly to o k 15.8 ± 6.6 d a ys (ra ng e  5.0 – 38.0 
d a ys). Bo iro n e t a l, (2007) a c hie ve d  a  tra nsitio n o f 5.6 d a ys to  o ra l fe e d ing  with 
the ir [Ora l Stimula tio n a nd  Ja w Sup p o rt] g ro up , 6.5 d a ys to  a c hie ve  o ra l fe e d ing  
with the  [Ja w Sup p o rt] a lo ne  g ro up , 7.8 d a ys with the  [Ora l Stimula tio n] g ro up  
a nd  11.2 d a ys with the  [Co ntro l] g ro up . The  [Ora l Stimula tio n a nd  Ja w Sup p o rt] 
g ro up  a nd  [Ja w Sup po rt] g ro up  ma de  sta tistic a lly sig nific a nt p ro g re ss to wa rds full 
o ra l fe e d ing  c o mp a re d  to  the  [Ora l Stimula tio n] a nd  [Co ntro l] g ro up s. The  
a utho rs fo und  tha t NNS a c c e le ra te s inc re a se d  suc king  pre ssure  a nd  b o th the  
[Ora l Stimula tio n a nd  Ja w Sup p o rt] g ro up  the  [Ora l Stimula tio n] g ro up  (no t the  
[Ja w Sup p o rt] g ro up  whic h ma d e  q uic ke r p ro g re ss to  o ra l fe e d ing ) ha d  the  
hig he st suc king  p re ssure s ind ic a tio n tha t NNS suc king  p re ssure  is no t the  sa me  a s 
the  p re ssure  a p p lie d  in NS. This e xa mple  c o uld  b e  use ful in the  a rg ume nt tha t 
NNS a nd  NS ha ve  d istinc t d iffe re nc e s in re la tio n to  the  d e ve lo p me nt o f o ra l 
fe e d ing . Ja w supp o rt ha s b e e n ide ntifie d  a s sup p o rting  infa nts to  d e ve lo p  fe we r 
a nd  sho rte r p a use s d uring  suc king , a nd  the re fo re  mo re  e ffe c tive  suc king  skills; 
sig nific a nt d iffe re nc e s ha ve  b e e n fo und  b e twe e n infa nts who  ha ve  ha d  this 
supp o rt c o mp a re d  with tho se  who  ha ve  no t (Hill, 2005). Fuc ile  e t a l (2002; 2005) 
initia lly a c hie ve d  o ra l fe e d ing  within 11 d a ys o n a ve ra g e , c o mp a re d  with the  
Co ntro l g ro up s who  to o k up  to  18 d a ys. Othe r stud ie s sho w va rying  o utc o me s; 
Ba c he  e t a l (2014) fo und  no  sig nific a nt d iffe re nc e s b e twe e n the  Inte rve ntio n a nd  
the  Co ntro l g ro up s with d a ys to  a c hie ve  o ra l fe e d ing . Infa nts fro m b o th g ro up s 
to o k 16.0 ± 6.9 d a ys. In c o ntra st, Lyu e t a l (2014) who  a d ministe re d  the  sa me  
p ro g ra mme  de sig ne d  b y Fuc ile  e t a l (2002; 2005) d id  ha ve  sig nific a nt d iffe re nc e s 
b e twe e n the  Inte rve ntio n a nd  Co ntro l g ro up s. The  NNS g ro up  to o k 9.56 ± 4.43 
d a ys to  a c hie ve  full o ra l fe e d ing  c o mp a re d  to  13.9 ± 6.18 d a ys fo r the  Co ntro l 
g ro up  infa nts. The se  stud ie s c o mp a re  fa vo ra b ly with Ha rd ing  e t a l , (2006) & 
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Ha rd ing  (2009) who  fo und  tha t infa nts re c e iving  NNS to o k b e twe e n 9 -21 d a ys to  
ta ke  a ll o f the ir fe e d s o ra lly c o mp a re d  to  the  Co ntro l g ro up  who  to o k 11 - 25 
d a ys. The  la te r Ha rd ing  e t a l (2014) stud y fo und  a  g re a te r ra ng e  in the  time  ta ke n 
fo r infa nts to  a c hie ve  full o ra l fe e d ing . Numb e r o f d a ys ra ng e d  fro m 8 - 50 d a ys. 
This wide  va ria tio n pe rha p s hig hlig hts the  ra ng e  o f a d d itio na l pro b le ms whic h 
d e la ys fe e d ing  d e ve lo p me nt p re ma ture  infa nts ma y e xp e rie nc e , suc h a s re flux 
(Fie ld  e t a l, 2003; Ro mme l e t a l, 2003). Fuc ile  e t a l, (2011) re c o rd  tha t the  
tra nsitio n to  full o ra l fe e d ing  c a n ta ke  10.10 d a ys using  ta c tile  /  kine sthe tic  
a p pro a c he s a s we ll a s o ra l mo to r stimula tio n c o mpa re d  to  a  Co ntro l g ro up  tha t 
to o k up  to  20.7 d a ys, the re b y ind ic a ting  tra nsitio n to  o ra l fe e d ing  9 -10 d a ys 
so o ne r in the  inte rve ntio n g ro ups c o mpa re d  to  the  Co ntro l infa nts. Inte re sting ly, 
Ro c ha  e t a l, (2007) ha ve  re p lic a te d  the  wo rk o f Fuc ile  e t a l (2002; 2005; 2011; 
2012) b ut ha ve  a c hie ve d  slig htly d iffe re nt o utc o me s, with tho se  re c e iving  the  
NNS se nso ry-mo to r o ra l stimula tio n  b e g inning  o ra l fe e d ing  8.2 d a ys so o ne r tha n 
the   Co ntro l g ro up . Full o ra l fe e d ing  fo r the  inte rve ntio n g ro up  wa s a tta ine d  a t 
38±16 da ys (me a n + SD) c o mp a re d  to  the  Co ntro l g ro up  whe re  o ra l fe e d ing  wa s 
a c hie ve d  a t 47±17 d a ys (me a n + SD). 
          Me a se l & And e rso n (1979) ha d  a  NNS Tre a tme nt g ro up  whic h mo ve d  o nto  
b o ttle  fe e d ing  3.4 d a ys e a rlie r tha n the  Co ntro l g ro up . The  Tre a tme nt g ro up  a lso  
re c e ive d  27 fe we r tub e  fe e ds; g a ine d  2.6g  mo re  we ig ht p e r d a y (no t sig nific a nt) 
a nd  we re  in ho sp ita l fo r 4 d a ys le ss. The  numb e r o f d a ys to  a c hie ve  full o ra l 
fe e d ing  ra ng e d  fro m 5 – 40 d a ys. The  Sta nd le y e t a l, (2010) stud y sug g e ste d  tha t 
use  o f music  fro m a  p a c ifie r-a c tiva te d -lulla b y syste m (PAL) e na b le s infa nts to  
we a n o ff tub e  fe e d ing  mo re  ra p id ly with time  ta ke n to  tub e  fe e d  no te d  a s 35.17 
d a ys (me a n) fo r PAL c o mp a re d  to  58.88 d a ys (me a n) in the  Co ntro l g ro up  a t 34 
we e ks, c o mpa re d  to  21.48 d a ys (me a n) fo r PAL a nd  67.71 d a ys (me a n) fo r the  
Co ntro l g ro up  a t 36 we e ks o f a g e . It wa s inte re sting  to  no te  tha t a t 32 we e ks, the  
Co ntro l g ro up  wa s sig nific a ntly fa ste r mo ving  o ff tub e  fe e d ing  c o mpa re d  to  the  
o the r 2 g ro up s. Sig nific a nc e  wa s no te d  a t 34 we e ks with PALS, b ut no  sig nific a nt 
d iffe re nc e  wa s e vid e nt a t 36 we e ks. It c o uld  b e  tha t p e rha ps a t 32 we e ks the  
stimula tio n wa s to o  muc h fo r the  infa nts to  re sp o nd  to . In a  simila r stud y using  
music , it wa s the  Pa c ifie r(NNS) g ro up  tha t ma d e  the  q uic ke st tra nsitio n to  o ra l 
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fe e d ing , tha n the  Lulla b y - music   g ro up  fe e d ing  ho urs, a nd  fina lly the  Co ntro l 
g ro up  (Yild iz & Arika n, 2012). Hwa ng  e t a l (2010) d o  no t sp e c ify the  numb e r o f 
d a ys to  a c hie ve  o ra l fe e d ing ; ra the r, o ne  o f the  o utc o me s fo c use d  o n wa s the  
re la tio nship  b e twe e n o ra l stimula tio n a nd  suc king  a b ility in the  initia l five  minute s 
o f fe e d ing ; the y c o nc lud e d  tha t the re  wa s no  sig nific a nt e ffe c t o n func tio na l 
suc king  a b ility fro m c a rrying  o ut a n o ra l mo to r p ro g ra mme .  
          The  numb e r o f da ys ta ke n to  a c hie ve  full o ra l fe e d ing  using  the  sa me  
p ro g ra mme  a s in Ta b le  4.3 va rie s d e p e nd ing  o n the  g e sta tio na l a g e  o f the  infa nt 
o n o nse t o f the  inte rve ntio n b ut is usua lly a ppro xima te ly 5 – 40+ da ys (e .g . Ba c he  
e t a l, 2014; Bo iro n e t a l, (2007) ; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, (2012); 
Fuc ile  e t a l, (2002; 2005; 2011; 2012); Ga e b le r &  Ha nzlik, (1995); Hill, (2005); 
Hwa ng  e t a l, (2010); La u & Smith, (2012); Le sse n, (2011);Lyu e t a l, 2014;  Pime nta  
e t a l, (2008); Ro c ha  e t a l, (2007) ; Se hg a l e t a l, 1990; Sta nd le y e t a l, (2010); Zha ng  
e t a l, (2014). It c o uld  b e  tha t p o p ula tio ns o f infa nts in stud ie s ha ve  g re a te r 
numb e rs o f e ithe r lo we r o r hig he r g e sta tio na l a g e s within the  sa mple s use d  in the  
inte rve ntio n, a nd  p e rha p s infa nts with lo we r g e sta tio na l a g e s ta ke  lo ng e r to  
e sta b lish c o nsiste nt o ra l fe e d ing  d ue  to  the ir c o mp le x ne e ds (Ha wd e n e t a l, 
2000; Ko e nig  e t a l, 1990; Ro mme l e t a l, 2011). It is a lso  no t c le a r wha t sta te  the  
infa nt is in whe n the  inte rve ntio n is c a rrie d  o ut, i.e . a re  the y d ro wsy o r a le rt a s this 
c o uld  p o te ntia lly influe nc e  o utc o me s. The  re se a rc he rs c a rrying  o ut the  NNS 
p ro g ra mme s d e sc rib e d  c o uld  b e  c o mple ting  it in va rying  wa ys b e twe e n 
c o untrie s a nd  the re fo re  this c o uld  b e  influe nc ing  re sults. It wo uld  b e  use ful to  
c o nsid e r the se  d iffe re nc e s mo re  a c c ura te ly to  c o nsid e r a n o p tima l time  to  
intro duc e  NNS a nd  in wha t fo rma t so  tha t infa nts c a n g a in ma ximum b e ne fits 
fro m the  p ro g ra mme .  
 
4. 3. 6 Othe r o utc o me s fro m the  NNS studie s  
          Da ys in ho sp ita l we re  re p o rte d  b y mo st stud ie s with the  c o st imp lic a tio ns 
b e ing  ide ntifie d  a s impo rta nt to  c o nsid e r in o ve ra ll ma na g e me nt. So me  infa nts 
we nt ho me  a fte r using  NNS o n a ve ra g e  13.7 d a ys so o ne r tha n Co ntro l infa nts 
who  ha d  a n a ve ra g e  o f 17.67 d a ys in ho sp ita l (Ga e b le r & Ha nzlik, 1995). Othe rs 
who  re c e ive d  NNS we nt ho me  b e twe e n 9 – 21 d a ys c o mp a re d  to  the ir Co ntro l 
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g ro up  p e e rs who  we nt ho me  b e twe e n 11 – 92 d a ys (Ha rd ing  e t a l. 2006; Ha rd ing , 
2009). Sig nific a nt d iffe re nc e s in le ss time  sp e nt in ho sp ita l we re  no te d  a s a  b e ne fit 
o f c o mple ting  a  NNS pro g ra mme  in a  ra ng e  o f stud ie s (Fuc ile  e t a l, 2002; Me a se l 
& And e rso n, 1979; Ro c ha  e t a l, 2007; Yild iz & Arika n, 2012) a ltho ug h in the  2011 
a nd  2012 stud ie s b y Fuc ile  e t a l, the re  we re  no  sig nific a nt d iffe re nc e s in ho sp ita l 
sta y. In c o ntra st, Ha rd ing  e t a l, (2014), fo und  sig nific a nt d iffe re nc e s b e twe e n the  
Inte rve ntio n g ro up s (Gro up  1, me a n = 37.9 d a ys in ho sp ita l, ra ng e  24 – 64; Gro up  
2, me a n = 40.2.d a ys in ho sp ita l, ra ng e  9 -104) c o mpa re d  to  the  Co ntro l g ro up  
(me a n = 56.2 d a ys in ho sp ita l, ra ng e  11 – 110). Altho ug h it is ha rd  to  p ro ve , o ne  
sug g e stio n a b o ut the se  d iffe re nc e s wa s tha t the  p a re nts c a rrie d  o ut the  
inte rve ntio n a nd  we re  c o a c he d  b y tra ine d  the ra p ists a nd  nurse s to  “ re a d”  the  
infa nt’ s e a rly no n ve rb a l c o mmunic a tio n. It c o uld  b e  tha t the  p a re nts fe lt mo re  
c o nfid e nt in ma na g ing  the ir infa nts thro ug h the  c o a c hing  re c e ive d  a nd  the  
supp o rt to  id e ntify a nd  inte rp re t the ir infa nt’ s va rio us sta te s. In a  sma lle r stud y 
fo c using  o n c o mple x fe e d ing  ne e d s, infa nts we nt ho me  within the  sa me  time  
sho wn b y the  two  Exp e rime nta l g ro up s in the  2014 stud y (Ha rd ing  e t a l, 2015).   
           One  o utc o me  me a sure d  in so me  stud ie s ha s b e e n we ig ht, the  ra tio na le  
b e ing  tha t if NNS c a n stimula te  q uic ke r tra nsitio n to  full o ra l fe e d ing , the n infa nts 
will p ut o n we ig ht mo re  q uic kly. We ig ht ha s no t b e e n sig nific a ntly d iffe re nt 
b e twe e n infa nts re c e iving  NNS a nd  tho se  who  ha ve  b e e n in Co ntro l g ro up s in 
so me  stud ie s (Fuc ile  e t a l, 2002; 2005; 2011; 2012; Lyu e t a l, 2013; Ma tte s e t a l, 
1996; Me a se l & And e rso n, 1979; Se hg a l e t a l, 1990; Yild iz & Arika n, 2012; Zha ng  e t 
a l, 2014) whe re a s in o nly a  fe w o the r stud ie s it ha s b e e n sig nific a nt (Be rnb a um e t 
a l, 1983; Fie ld  e t a l, 1982; Liu e t a l, 2013; Sta nd le y e t a l, 2010).  
 
4.4 Re fle c tion on the  the ore tic a l philosophy of non- nutritive  suc king  
         Re se a rc h d a ta  d isc usse d  e a rlie r in this c ha p te r sug g e st tha t o ra l stimula tio n 
c a n a c c e le ra te  ma tura tio n o f suc king , e nha nc e  suc king  fre q ue nc y a nd  imp ro ve  
a mplitud e  o f suc tio n a nd  e xp re ssio n a s we ll a s suc king  e nd ura nc e  (Ba c he  e t a l, 
2014; Ba rlo w e t a l, 2008 ; Bo iro n e t a l, 2007; Bing ha m e t a l, 2009; Bra g e lie n e t a l, 
2007; Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; 
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Ga e b le r & Ha nzlik, 1995; Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2012; 2014; 2015; Hill, 
2005; Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Liu e t b a l, 2013; Lyu e t 
a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva ,& Le o ne , 2007; 
Po o re  e t a l, 2008; Pime nta  e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; 
Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012). Fro m the se  stud ie s it 
is no t unre a so na b le  to  a ssume  tha t stimula tio n thro ug h use  o f NNS c a n p ro vid e  
o p p o rtunitie s to  d e ve lo p  ma ture  suc king  skills, i.e . NS c o mp e te nc e . A va rie ty o f 
me tho d s o f imp le me nting  NNS pro g ra mme s ha ve  b e e n e vo lve d . Histo ric a lly, 
the re  ha ve  b e e n two  id e a s a b o ut why NNS is imp o rta nt. The  first is tha t infa nts 
ne e d  p o sitive  o ra l e xpe rie nc e s thro ug h stimula tio n  d ue  to  the  se rio us a nd  
inva sive  p ro c e d ure s tha t the y ha ve  unde rg o ne  whic h c o uld  ha ve  a  ne g a tive  
impa c t o n se nso ry d e ve lo p me nt, the re fo re  no n-nutritive  suc king  is imp o rta nt a s a  
p o sitive  e xpe rie nc e  with the  id e a  tha t Va g a l ne rve  a c tiva tio n stimula te s 
se c re to ry mo to r a nd  e nd o c rine  p ro c e sse s tha t le a d  to  b e tte r d ig e stio n a nd  
me ta b o lism (Be rnb a um e t a l, 1983; Ca se -Smith, 1987; Ernst e t a l, 1989; Ga e b le r & 
Ha nzlik, 1995; Fie ld  e t a l, 1982; Ernst e t a l, 1989; Wid stro m e t a l, 1988). The  se c o nd  
id e a  is tha t stimula tio n o f the  musc le s thro ug h NNS (a n o ra l-mo to r a p p ro a c h) will 
le a d  to  p ro d uc tive  nutritive  suc king  a nd  p o ssib ly imp a c t o n la te r spe e c h 
d e ve lo p me nt (Ca se -Smith, 1987; Fuc ile  e t a l, 2002; 2005; Ga e b le r & Ha nzlik, 1995; 
Me a se l & And e rso n, 1979). The se  id e a s ha ve  influe nc e d  o utc o me s me a sure d  in 
re la tio n to  NNS a s a  the ra p e utic  a pp ro a c h. Va rio us me tho d s o f c a rrying  o ut a  
NNS p ro g ra mme  ha ve  e vo lve d  a nd  inc lude  a  c o mb ine d  o ra l mo to r a nd  se nso ry 
a p pro a c h (Ba c he  e t a l, 2014; Bo iro n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fuc ile  e t 
a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 2010 ; 
La u & Smith, 2012; Le sse n, 2011; Lyu e t a l, 2014; Pime nta  e t a l, 2008; Ro c ha  e t a l, 
2007), se nso ry stimula tio n a p p ro a c h (Ba rlo w e t a l, 2008; Ma tthe s e t a l, 1996; 
Po o re  e t a l, 2008; Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012) o r a  c o mmunic a tio n  
a nd   o ra l re a d ine ss a pp ro a c h (Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2012a ; 2014 
;2015; Sha ke r, 2013). The re  is a n unde rsta nd ing  tha t o ra l re a d ine ss a nd  
re c o g nitio n o f infa nt b e ha vio ura l sta te s is c ruc ia l to  the  p ro c e ss o f imp le me nting  
fe e d ing  c o mp e te nc e  a nd  tha t NNS is a  p a rt o f this, b ut inte rpre ta tio n o f the se  
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sig ns  is d iffic ult (Mc Gra th & Co o pe r, 2002; Me d o ff-Co o pe r & Ra y, 2004; Mc Ca in 
e t a l, 2001; Mc Ca in & Ga rside , 2002).   
          Fuc ile  e t a l (2002) use  the  a rg ume nt re g a rd ing  the  inte nsity o f inva sive  
p ro c e d ure s tha t infa nts re c e ive , i.e . p la c ing  o f tub e s, suc tio ning , to  justify the ir 
inte nse  se nso ry a nd  o ra l – mo to r p ro g ra mme  a nd  the re fo re  a  p o sitive  o ra l 
e xp e rie nc e  b y use  o f NNS is imp o rta nt to  p re p a re  infa nts fo r o ra l fe e d ing . The y 
a lso  sta te  tha t NNS thro ug h the ir me tho d  “ stre ng the ne d the  o ra l musc ula ture  
ne c e ssa ry fo r a de q ua te  suc king ”  (Fuc ile  e t a l, 2002 p  235) sug g e sting  tha t this is 
p rima rily a n o ra l-mo to r p ro g ra mme  tha t stimula te s the  musc le s, b ut with a n 
a d d itio na l se nso ry c o mp o ne nt. Fro m pre vio us stud ie s whe re  the y ha ve  
d e ve lo pe d  the ir a p p ro a c h a nd  und e rsta nd ing  o f the  ne e d s o f p re ma ture  infa nts 
the  a utho rs d o  d isc uss in this p a p e r tha t impro ve d  o ra l fe e d ing  a nd  ma tura tio n 
a re  d e p e nd e nt o n p o sitive  o ra l e xpe rie nc e s. It is no t c le a r if the se  p o sitive  
e xp e rie nc e s re fe r to  inte ra c tio n a nd  c o mmunic a tio n, sa fe  a nd  c o mp e te nt 
fe e d ing , o ra l mo to r d e ve lo p me nt, o r a  c o mb ina tio n o f a ll o f the se . In the  
d isc ussio n, me ntio n is ma d e  tha t p e rha p s pa re nts a nd  c a re g ive rs c o uld  c a rry o ut 
a  NNS p ro g ra mme , b ut the  re a so n why this d id  no t ha p p e n wa s b e c a use  it wa s 
fe lt imp o rta nt tha t the  inte rve ntio n wa s c o mple te d  in the  sa me  wa y e a c h time . 
The  p ro g ra mme  is ve ry sp e c ific  a s o utline d  in Ta b le  4.3, with a  vig o ro us 
stimula tio n o f a n infa nt’ s mo uth, b o th inside  a nd  o ut whic h ha s to  b e  d isp e nse d  
in a  spe c ific  wa y. This a p pro a c h is c o mple te d  b y the ra p ists a nd  e xc lud e s p a re nts 
fro m c o mple ting  the  inte rve ntio n. The  imp lic a tio ns o f invo lving  pa re nts  ha s b e e n 
d isc usse d  b y Ha rd ing  (2009) who  hig hlig hte d  the  imp o rta nc e  o f p a re nta l 
p a rtic ip a tio n in the  c a re  o f the ir infa nts, a s we ll a s d isc ussing  p a re nt invo lve me nt 
in a  c a se  stud y (Ha rd ing  e t a l, 2012a ). Ga e b le r & Ha nzlik (1990) a re  the  o nly 
o the r re se a rc he rs who  d e sc rib e  the  imp o rta nc e  in invo lving  p a re nts in 
imple me nting  NNS fro m the  p e rsp e c tive  o f de ve lo p ing  a  p o sitive  o p p o rtunity to  
b o nd  with the  infa nt. Altho ug h Hill (2005) c o nc lud e s tha t p a c ifie r use  b e fo re  a  
fe e d  is imp o rta nt fo r infa nt sta te  o rg a nisa tio n a nd  impro ve d  fe e d ing  
p e rfo rma nc e  the  c o nc e p t o f e nha nc ing  pa re nts’  a b ilitie s to  inte rpre t a nd  
und e rsta nd  e a rly no n-ve rb a l c o mmunic a tio n is no t p re se nt a s a  stra te g y a s the  
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p ro je c t ma inly fo c use s o n fe e d ing  o utc o me s using  a n o ra l-mo to r a nd  se nso ry 
a p pro a c h.  
          Fuc ile  e t a l, (2005) d isc uss tha t NNS a nd  o ra l stimula tio n d id  he lp  d e ve lo p  
fe e d ing  de ve lo p me nt a nd  tha t …”This supp o rts the  no tio n tha t the  de ve lo p me nt 
o f suc king  is no t o nly a n inb o rn c o nditio ne d re fle x de pe nde nt up o n 
ne uro p hysio lo g ic  ma tura tio n, b ut tha t it c a n b e  e nhanc e d with prac tic e .”          
(p 162). The  imp lic a tio n is tha t NNS c a n p ro vide  p a tte rning  tha t a lte rs a n infa nt’ s 
a b ilitie s in re la tio n to  nutritive  suc king  a b ilitie s. Altho ug h Bo iro n e t a l (2007) use  a  
p ro g ra mme  b a se d  o n the  Fuc ile  e t a l (2003; 2005) wo rk, the y c o nc lud e  tha t ;   
“No n-nutritive  suc king  p ro mo te s the  c o o rdina tio n o f suc king  a nd swa llo wing , 
a c c e le ra te s the  ma tura tio n o f the  suc king  re fle x…. imp ro ve s the  initia tio n a nd 
dura tio n o f the  first nutritive  suc king . ”  (p  439).The se  a utho rs ha ve  no t b e e n so  
p re c ise  in d iffe re ntia ting  whic h e sse ntia l c o mp o ne nt p a rts o f suc king  ha ve  
d e ve lo pe d , a ltho ug h the y la te r c o mme nt tha t NNS a lo ne  is no t e no ug h to  
e na b le  a n infa nt to  o b ta in full o ra l fe e d ing  b e c a use  o f the  te nd e nc y fo r a  
p re ma ture  infa nt to  ha ve  re duc e d  e nd ura nc e , imma ture  p a tte rns o f 
d e ve lo p me nt a nd  d e ve lo p ing  suc k – swa llo w - b re a the  skills. 
          The  use  o f NNS to  d e ve lo p  func tio na l suc king  skills is d e sc rib e d  a s a  me tho d  
o f d e ve lo p ing  NS b y Yild iz & Arika n (2012). A d e sc rip tio n is g ive n o f a n “a b se nt”  
suc k in the  infa nt with the  sug g e stio n tha t rhythmic  stimula tio n thro ug h NNS will 
he lp  to  fa c ilita te  p ro duc tive  suc king  a nd  e na b le  infa nts to  g a in we ig ht. 
Diffe re nc e s in a ve ra g e s o f d isc ha rg e  we ig hts b e twe e n a ll thre e  g ro up s wa s no t 
sig nific a nt, tho ug h the  a utho rs write  a b o ut ho w p a c ifie r  suc king  le a d s to  
inc re a se d  func tio na l suc king , ye t if, a s sta te d , NNS d o e s impro ve  a nd  d e ve lo p  
the  suc king  re fle x a nd  the re fo re  he lp  to  inc re a se  nutrie nt suc tio n the n this  wo uld  
p o te ntia lly he lp  infa nts g a in we ig ht mo re . This is no t the  c a se  in this stud y. 
           In stud ie s b y Ba rlo w e t a l, (2008; 2014) a nd  Po o re  e t a l, (2008), a  d e vic e  
kno wn a s a n NTra ine r is use d  to  stimula te  NNS p a tte rns fo r p re ma ture  infa nts. This 
is d e sc rib e d  b y the  a utho rs a s imp o rta nt fo r stimula ting  the  me c ha no re c e p to r 
ne uro ns in the  infa nt’ s lips, to ng ue  a nd  ja w, a nd  the re fo re  pro vid e s ne uro na l 
stimula tio n tha t influe nc e s the  Trig e mina l ne rve . Ag a in, the  p re c urso r skill o f NNS 
le a d ing  to  NS is pre se nte d  in the  d isc ussio n, a nd  the  sug g e stio n is re ite ra te d  
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re g a rd ing  b ra inste m stimula tio n a nd  its b e ne fits a lo ng sid e  the  fa c t tha t NNS a nd  
fe e d ing  a b ilitie s a re  hig hly c o rre la te d . One  b e ne fit d e sc rib e d  b y Ba rlo w e t a l 
(2008; 2014) a nd  Po o re  e t a l (2008) is tha t the  NNS p a tte rn wo uld  b e  p re se nte d  
c o nsiste ntly thro ug h use  o f the  NTra ine r. The y a rg ue  tha t this type  o f stimula tio n is 
o f b e ne fit to  the  d e ve lo p ing  infa nt a nd  will e nsure  tha t the  e a rly c ritic a l pe rio d  
fo r se nso ry d e ve lo p me nt is no t misse d  (Ko lb  e t a l, 2000a ; 2000b ; Ko lb  e t a l, 1993; 
Ura sa ka i e t a l, 2002). Pro vid ing  c o rtic a l a c tiva tio n a nd  syna p tic  mo dula tio n will 
b e  fa c ilita te d  thro ug h use  o f the  NTra ine r (Ba rlo w & Este p , 2006; Ba rlo w e t a l, 
2008; 2014; Po o re  e t a l, 2008). Ho we ve r, p re ma ture  infa nts ha ve  d e ve lo p ing  
ne rvo us syste ms whe re  ne uro ns a nd  g lia l c e lls tra ve l to  sp e c ific , g e ne tic a lly 
d e te rmine d  lo c a tio ns d uring  the  pro c e ss o f mig ra tio n a nd  d iffe re ntia tio n 
(Arsho wsy e t a l, 1997; Ca stro  – Ala ma nc o s, 2002; Cra ig  & Bo ud in, 2001; Ishia ma  e t 
a l, 2003; Lo  & Erzurumlu, 2011; Ma  e t a l, 2006; Ya ma numura  e t a l, 2002; Ya o  e t a l, 
2001). Onc e  in the ir lo c a tio n, the se  c e lls a re  a c tiva te d  b y ne uro tro p ic  fa c to r 
c he mic a ls whic h e nsure  tha t the  syna pse s a re  use d ; if syna pse s d o  d ie , the n 
syna p tic  re a rra ng e me nt o c c urs (Ishia ma  e t a l, 2003; Ma  e t a l, 2005). Fro m the  
lite ra ture  a b o ut the  NTra ine r, it is a ssume d  tha t syna p se s will b e  stimula te d  o r 
stimula tio n ma y sup p o rt so me  syna p tic  re a rra ng e me nt (Ba rlo w& Este p , 2006; 
Ba rlo w e t a l, 2008; 2014; Po o re  e t a l, 2008).Ho we ve r, it is d iffic ult to  d ra w 
c o nc lusio ns a s the  g e ne tic  d e te rmina tio n o f c e ll lo c a tio n is no t c le a r in the  
a rg ume nts a b o ut NNS a nd  it is ha rd  to  spe c ula te  if stimula tio n c o uld  e na b le  c e lls 
to  a lte r the ir func tio n a nd  mo d ula te  in so me  wa y (Ya o  e t a l, 2001). The  
d e ve lo p ing  ne rvo us syste m o f a n infa nt with its syna p tic  flo we ring  a nd  p runing  o f 
c e lls c o uld  pe rha p s p re se nt d iffe re nt c ha lle ng e s c o mp a re d  to  ne uro lo g ic a l 
re pa ir p o st d a ma g e  suc h a s in a n a c q uire d  pro b le m (Ha n e t a l, 2005; Ha nso n & 
La nd me sse r, 2003). The  a rg ume nt is furthe r c o mp lic a te d  b y the  d iffe re nt site s o f 
a c tiva tio n in the  ne rvo us syste m fo r nutritive  a nd  no n – nutritive  skills (Ha rd ing  & 
Co c ke rill, 2014). The se  c o mplic a tio ns in the  a rg ume nt sug g e st tha t the re  is still 
muc h tha t is no t und e rsto o d  in re la tio n to  the  links NNS ha s with o the r skills in a  
d e ve lo p ing  infa nt.   
       Ga e b le r & Ha nzlik (1995) use  a s a d a p te d  ve rsio n o f the  NOMAS a nd  d isc uss 
tha t it ne e de d  a d a p ta tio ns a s it d id  no t ha ve  e no ug h d iffe re ntia te d  c rite ria  
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info rma tio n. Cha ng ing  the  NOMAS to  a n a d a p te d  sc a le  ha s no t b e e n re pe a te d  
b y a ny o the r re se a rc he rs. The re  a re  so me  c rud e  c rite ria  fo r o ra l re a d ine ss whic h 
c o uld  p a rtia lly b e  re p lic a te d  fro m this stud y, b ut a d a p ting  a n a lre a d y simple  
sc he d ule  ha s q ue stio na b le  va lue . The  a utho rs’  furthe r c o mme nt tha t NNS is no t 
suita b le  fo r infa nts with ne uro d isa b ility a s the y a re  to o  fra g ile  a nd  sug g e st tha t 
suc h a  p ro g ra mme  c o uld  c a use  he mo rrha g e s in the  b ra in, tho ug h the y d o  no t 
supp o rt this sta te me nt with a ny c ita tio ns. This is c o ntra d ic te d  b y the  Ha rd ing  e t a l 
(2012) stud y in whic h a n infa nt with ne uro d isa b ility use d  NNS sa fe ly a nd  
suc c e ssfully fo r p hysio lo g ic a l o rg a nisa tio n, sa tia tio n a nd  o ra l hyg ie ne .  
          Le sse n (2011) sta te s tha t;  “Fe w studie s ha ve  te ste d the  e ffe c t o f o ra l 
stimula tio n o n fe e ding  a b ility…..a nd no  studie s ha ve  b e e n lo c a te d tha t te ste d 
the  e ffe c ts o f o ra l stimula tio n o n fe e ding  p ro g re ssio n o f infants b e fo re  re a c hing  
30 we e ks PMA” . – P130).This sta te me nt is c o rre c t in tha t mo st stud ie s d o  no t b e g in 
to  wo rk with infa nts b e fo re  30 we e ks g e sta tio na l a g e  a s infa nts ma y no t b e  
sho wing  sig ns o f o ra l re a d ine ss. (Bo sma , 1963a ; 1963b ; Ge wo lb  e t a l, 2001). This 
p a pe r fo c use s o n infa nts who  tra d itio na lly wo uld  no t ha ve  inte rve ntio n c a rrie d  
o ut a t this a g e . Thirty we e ks is c o nsid e re d  to o  yo ung  fo r mo st infa nts to  
c o mme nc e  a  pro g ra mme  to  d e ve lo p  skills to  c o p e  with o ra l fe e d ing ; the  
d e ve lo p me nt o f the  c o o rd ina tio n o f suc king  a nd  swa llo wing  is no t like ly to  b e  
c o mple te  (Bo sma , 1963 a ; 1963b ).The  ma in fo c us in this pa pe r is o n c o st 
implic a tio ns fo r lo ng  sta y infa nt-sta ys p o st b irth. The  p o te ntia l ide a  is tha t a n 
e a rlie r inte rve ntio n whe re  we a ke r musc le  to ne , e nd ura nc e  a nd  suc king  stre ng th 
a re  imp ro ve d  will b e  b e ne fic ia l fo r the  infa nt. The  c o nc lusio n is tha t a ny 
stimula tio n a t a ny time  will impro ve  musc le  to ne  a nd  it d o e s no t ta ke  into  
c o nsid e ra tio n the  impo rta nc e  o f ma tura tio n, sta b ility a nd  o ra l re a d ine ss. Le sse n 
(2011) d o e s me ntio n tha t so me  infa nts d id  no t c o mp le te  the  inte rve ntio n; two  
tra nsfe rre d  to  a no the r ho sp ita l (no  re a so n g ive n); o ne  ha d  wro ng  c a lc ula tio n o f 
p o st me nstrua l a g e ; thre e  infa nts ha d  to  b e  intub a te d  a t 29 we e ks; fo ur infa nts 
d e ve lo pe d  b o we l p ro b le ms a nd  ha d  to  b e  nil-b y-mo uth a nd  o ne  infa nt d ie d  
fro m ne c ro tizing  e nte ro c o litis, the re fo re  le a d ing  to  nine  e xc lusio ns fo rm the  
sa mple  o f 19 infa nts. This hig h numb e r o f infa nts who  we re  una b le  to  c o mp le te  
the  stud y sug g e sts tha t p e rha p s the y we re  to o  imma ture  to  b e ne fit fro m the  
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inte rve ntio n a t tha t time . In a d d itio n, it p e rha p s d o e s no t fit within the  
p hilo so p hie s o f c a re  fo r infa nts c urre ntly re fe rre d  to . It a lso  p ro mo te s o ra l mo to r 
e xe rc ise s fo r infa nts whic h a re  still unc le a r in the ir b e ne fits. Fina lly, this a utho r 
write s a b o ut the  inte rve ntio n b e ing  c o ntinue d  a t ho me . This is inte re sting  a s it 
sug g e sts tha t o ra l mo to r inte rve ntio ns will still he lp  the  infa nt with o ng o ing  
d e ve lo p me nt o f o ra l skills. The  o ra l mo to r pro g ra mme  use d  fo r this stud y use s the  
Be c kma n’ s princ ip le s (1988). Furthe r re se a rc h is ne e de d  to  und e rsta nd  ho w, a nd  
if, o ra l mo to r e xe rc ise s a re  o f b e ne fit, a s a t p re se nt, the re  is insuffic ie nt e vide nc e  
to  sug g e st tha t the y c a nno t b e  use d  (Ha rd ing  & Co c ke rill, 2014).  
           Pra c titio ne rs who  wo rk with infa nts ha ve  use d  a  va rie ty o f stra te g ie s to  
p ro mo te  o ra l fe e d ing ; NNS ha s d o mina te d  the  lite ra ture , a ltho ug h it is b e c o ming  
e vide nt tha t it is no t the  mo st e ffe c tive  inte rve ntio n to  p ro mo te  func tio na l 
fe e d ing  o utc o me s. So me  lite ra ture  ha s sho wn simila r o utc o me s fo r infa nts 
c o mpa re d  to  the  use  o f NNS. White -Tra ut e t a l (2002) fo c use d  o n a ud ito ry, 
ta c tile , visua l a nd  ve stib ula r inte rve ntio n (ATVV) with 22 infa nts prio r to  fe e d ing . A 
fe ma le  vo ic e  wa s use d  with the  infa nts with simulta ne o us ma ssa g e  fo r 10 minute s 
fo llo we d  b y 5 minute s ro c king . Thro ug ho ut the  15 minute  p ro g ra mme , e ye  
c o nta c t wa s ma inta ine d  with the  infa nt. This wa s d o ne  p rio r to  the ir first thre e  o ra l 
fe e d ing s; ATVV wa s p e rfo rme d  fo r 15 minute s b e fo re  the  first o ra l fe e d , a fte r the  
se c o nd  fe e d  a nd  imme d ia te ly b e fo re  the  ne xt 2 fe e d s. Inte rve ntio n wa s sta rte d  
b e twe e n 33 – 35 we e ks c o rre c te d  a g e  a nd  b e ha vio ura l sta te s we re  use d  a s a  
ma rke r. Sig nific a nt d iffe re nc e s no te d  b e twe e n the  d istrib utio ns o f the  
b e ha vio ura l sta te s b e twe e n the  2 g ro up s. Infa nts who  re c e ive d  ATVV we re  mo re  
a le rt, b ut d a ta  d o e s no t sp e c ific a lly re fe r to  c ha ng e s in o ra l fe e d ing , the re fo re  it 
is ha rd  to  d ra w spe c ific  c o nc lusio ns to  c o mpa re  to  NNS a s a  stra te g y.  
          Mc Ca in (1992) fo und  tha t NNS, c o mpa re d  with the  c o mb ine d  use  o f NNS 
a nd  ro c king , b ut no t stro king  a lo ne  he lp e d  fo c us the  infa nt p rio r to  fe e d ing , a nd  
ha d  the  mo st b e ne fic ia l e ffe c t. In a  la te r stud y, Mc Ca in (1995) fo und  tha t NNS 
d id  inc re a se  a n ale rt sta te  sig nific a ntly with infa nts, b ut the re  we re  no  sig nific a nt 
d iffe re nc e s in fe e d ing  suc c e ss whe n c o mp a ring  two  g ro up s. Pic kle r e t a l (1993; 
1997) sup p o rts this vie w a nd  a lso  fo und  tha t NNS he lp e d  infa nts to  fo c us a nd  
d e ve lo p  tha t imp o rta nt q uie t a le rt sta te , a nd  it wa s this, ra the r tha n musc le  
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stimula tio n tha t e na b le d  infa nts to  tra nsitio n to  suc c e ssful full o ra l fe e d ing . 
Altho ug h the  numb e rs o f stud ie s tha t e xp lo re  issue s re la te d  to  fe e d ing  a nd  o ra l 
re a d ine ss a re  sma ll, the  impro ve me nts sho wn b y the  infa nts sug g e st tha t the  
inte ra c tio n tha t o c c urs with the  infa nt ra the r tha n a  se q ue nc e  o f e xe rc ise s is 
p o ssib ly the  fa c to r tha t ha s the  mo st p o we rful imp a c t o n d e ve lo p me nt.  
 
4.5 Infa nts with disa bilitie s a nd c omple x fe e ding   
          No n-nutritive  suc king  is so me time s use d  with infa nts who  ha ve  d iffic ultie s 
a c hie ving  o ra l fe e d ing  b e c a use  o f c o ng e nita l d iffic ultie s. Fe w stud ie s ha ve  
e va lua te d  the  b e ne fits fo r this g ro up . Ha rd ing  e t a l (2012a ) in the ir sing le  c a se  
stud y sho we d  tha t it wa s p o ssib le  to  ha ve  a  rhythmic  no n nutritive  suc k b ut a  
p o o r nutritive  suc k. Ho we ve r, the  p a re nts fe lt tha t using  no n-nutritive  suc king  
he lp e d  the m to  inte rpre t the ir c hild ’ s c o mmunic a tio n a nd  b e ha vio ur skills b e tte r. 
The y a lso  fe lt tha t the y we re  c a rrying  o ut so me thing  p ra c tic a l tha t wo uld  he lp  
he r o ra l skills a nd  p re se rve  g o o d  o ra l hyg ie ne . The  sho rt p a pe r in p re ss (Ha rd ing  
e t a l, 2015) c o nsid e rs nine  infa nts with ne uro d isa b ility. All sho we d  va rying  p a tte rns 
o f d ysfunc tio na l NNS whe n a sse sse d , a nd  o nly two  o ut o f the  nine  de ve lo pe d  
mo re  c o nsiste nt se q ue ntia l suc king  p a tte rns a nd  we re  a b le  to  d e ve lo p  nutritive  
suc king  a b ilitie s. This sho rt p a pe r sug g e sts tha t a sse ssme nt o f NNS p ro vid e s 
imp o rta nt info rma tio n a b o ut infa nt o ra l sta te s, b ut it a lso  d isc usse s ho w NNS c a n 
b e  use d  a s o ne  stra te g y a mo ng st o the rs inc lud e s a sse ssme nt o f o ra l c ha ng e s 
a nd  infa nts sta te s a s we ll a s tra ining  pa re nts a b o ut a n infa nt’ s sta te  thro ug h 
ve rb a l c o a c hing  a nd  e sta b lishing  a n imp o rta nt c o mmunic a tio n e nviro nme nt 
d uring  no n - o ra l fe e d ing . Inte re sting ly, d e sp ite  the  hig h numb e r o f infa nts in this 
stud y sho wing  d ysfunc tio na l suc king  p a tte rns, a ll infa nts sho we d  ma tura tio na l 
c ha ng e s with the ir suc king  (Ha rd ing  e t a l, 2015). The  c ha ng e s in suc king  b urst 
d ura tio ns a nd  numb e r o f suc ks p e r b urst d ue  to  a  ma turing  suc k a re  no te d  a s 
b e ing  imp o rta nt ind ic a to rs o f c ha ng e s o f fe e d ing  func tio n o nc e  a n infa nt b e g ins 
to  fe e d  (Bing ha m e t a l, 2010; Ro c ha t e t a l, 1997). Cha p te r 3 d isc usse d  the  ne e d  
to  d e ve lo p  furthe r initia tive s to  impro ve  the  ra ng e  o f the ra p y a p pro a c he s to  
supp o rt infa nts a nd  c hild re n who  ha ve  c o ng e nita l d iso rde rs. 
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4.6 Summa ry 
 
          Pre ma ture  infa nts a p pe a r to  ha ve  g re a te r d iffic ultie s in sho wing  c le a rly the  
typ ic a lly e xp e c te d  b e ha vio ura l sta te s (Pic kle r e t a l, 1993; 1997; Tho yre  e t a l, 2005; 
White -Tra ut e t a l, 2002). The  lite ra ture  o n infa nts a nd  infa nt d e ve lo pme nt, 
p a rtic ula rly p re ma ture  infa nts, d isc usse s  tha t infa nt b e ha vio ura l sta te  is a n 
imp o rta nt p a rt o f ro utine  c a re  g iving ,  a ssisting  the  infa nt thro ug h a  va rie ty o f 
me tho d s suc h a s NNS c a n he lp  the  infa nt d e ve lo p  the  q uie t-a le rt sta te  whic h is 
imp o rta nt fo r e ffe c tive  fe e d ing  (Fie ld  e t a l, 1986; Mc Ca in, 1992) a nd  fo r tha t a ll 
imp o rta nt e a rly inte ra c tio n e xpe rie nc e  (Ha rd ing  e t a l, 2005; Ha rd ing , 2009; 
Ha rd ing  e t a l, 2012; 2014; 2015; White -Tra ut e t a l, 2002).No n nutritive  suc king  a lso  
ha s a n imp o rta nt ro le  in the  d e ve lo p me nt o f the  infa nt’ s a b ility to  inte ra c t with 
the  e nviro nme nt (Als e t a l, 2004; Als, 1986; Co lo mb o , 2001). Pre ma ture  infa nts 
sho w va rying  b e ha vio ura l sta te  p a tte rns in a n inc o nsiste nt wa y, a nd  a re  o fte n 
unc o o rd ina te d  in the ir first fe e d ing  a tte mp ts (Mc Gra th & Bo d e a  Bra e sc u, 2004; 
Pine lli & Syming to n, 2005; Tro nik e t a l, 1990; Va nd e n Be rg , 1990). The  a b ility to  
fe e d  o ra lly d o e s no t just d e p e nd  o n the  d e ve lo p me nt o f NNS. It is influe nc e d  b y 
ma ny fa c to rs suc h a s g e sta tio na l a g e , b e ha vio ura l sta te , p hysio lo g ic  a b ilitie s, 
ne uro b e ha vio ura l o rg a nisa tio n, g e ne ra l he a lth, musc le  to ne  a nd  the  a b ility to  
c o o rd ina te  the  imp o rta nt suc k-swa llo w-b re a the  c yc le  (And e rso n e t a l, 1979; 
Bo sma , 1963a ; Bo sma , 1963b ; Co nwa y, 1994; Tro nik e t a l, 1990; Va nd e n Be rg , 
1990).Fe e d ing  is a  c ha lle ng e  a s it re q uire s the  o rg a nisa tio n o f b o th se nso ry a nd  
mo to r e le me nts o f the  ne rvo us syste m (Bo sma , 1963a ; 1963b ).  
       No n - nutritive  suc king  se e ms to  he lp  so me  infa nts to  d e ve lo p  NS b y 
c o nso lid a ting  p hysio lo g ic a l sta b ility a nd  e nha nc ing  infa nt sta te s fo r sho wing  o ra l 
re a d ine ss pre -fe e d ing . The  infa nts who  b e ne fit mo st fro m NNS a s a n a p pro a c h 
whe re  it se e ms to  he lp  the  d e ve lo p me nt o f o ra l fe e d ing  a re  tho se  who  se e m to  
ha ve  no  sig nific a nt a dd itio na l me d ic a l p ro b le ms. Ho we ve r, it se e ms like ly tha t 
this suc c e ss is no t fo r the  re a so ns hyp o the size d  b y the  ma jo rity o f the  stud ie s 
me ntio ne d  in this c ha pte r. It is a lre a d y kno wn tha t a s a  p re ma ture  infa nt ma ture s 
a nd  a s g e sta tio na l a g e  inc re a se s, the ir NS a nd  NNS p a tte rns inc re a se  in 
fre q ue nc y a nd  the re  is a  d e c re a se  in time  re q uire d  fo r e a c h suc king  b urst 
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(Bing ha m e t a l, 2010; Me d o ff-Co o pe r, 1991; Me d o ff - Co o pe r e t a l, 1993). This is 
a n imp o rta nt p o int a s the se  stud ie s fo und  tha t the re  a re  a lwa ys ma tura tio na l 
c ha ng e s with b o th NS a nd  NNS, so  p e rha ps the se  c ha ng e s with suc king  wo uld  
ha p pe n witho ut a dd itio na l stimula tio n. Ha rd ing , (2009); Ha rd ing  e t a l, (2006) 
c o mme nte d  o n the  ma tura tio n o f the  suc k a fte r a n infa nt sta rts to  suc k b o th 
nutritive ly a nd  no n - nutritive ly. It ha s a lso  b e e n sta te d  in this c ha p te r tha t the  
ne uro lo g ic a l a c tiva tio n o f NNS is d iffe re nt fro m NS a ltho ug h the  p a thwa ys fo r the  
o utp ut a re  sha re d  (C la rk, 2003; Ma rtin e t a l, 2001; Ro b b ins e t a l, 2008).The  stud ie s 
d e sc rib e d  d o  no t sub sta ntia lly c ritiq ue  the  ne uro lo g ic a l unde rp inning s o f NNS 
a nd  its ro le  in the  d e ve lo p me nt o f nutritive  suc king . So me  stud ie s re p o rt tha t o ra l 
stimula tio n thro ug h use  o f NNS d o e s no t e nha nc e  suc king  a b ility i.e . the  a c tua l 
a mo unt o f milk ta ke n, a t the  b e g inning  o f a  fe e d , b ut d o  no t e xp lo re  why this 
sho uld  b e  the  c a se  with re fe re nc e  to  ne uro lo g ic a l d e ve lo p me nt (Ba c he  e t a l, 
2014; Bra g e lie n e t a l, 2007; Hwa ng  e t a l, 2010; La u & Smith, 2012; Ma tte s e t a l, 
1996).  
         NNS is imp o rta nt a s it links to  the  infa nt’ s se nso ry-mo to r d e ve lo p me nt a nd  
the re fo re  is a c ting  a s a  c ue  to  stimula te  a n awa ke  sta te  fo r fe e d ing  (Mc Ca in, 
2003). Using  NNS a s a  stra te g y c o uld  p ro mp t a  p a re nt to  le a rn to  inte rpre t the ir 
infa nt’ s first c o mmunic a tio n sig na ls, a nd  this is a  c ruc ia l skill to  e mp o we r p a re nts 
with, p a rtic ula rly tho se  c a ring  fo r vulne ra b le  infa nts. NNS ma y a lso  he lp  pa re nts 
to  o b se rve  suc king  p a tte rns a s we ll a s no n-ve rb a l c o mmunic a tio n sig ns mo re  
e a sily a nd  the re fo re  le a rn to  inte rp re t fe e d ing  c o mmunic a tio n la te r o n. 
Swa d d ling , ro c king  a nd  p a c ifie r use  a ll p ro vid e  c o mfo rt a nd  the re fo re  imp a c t in 
a  p o sitive  wa y o n the  limb ic  syste m. An infa nt with a  c o ng e nita l d isa b ility ma y b e  
a b le  to  suc k no n-nutritive ly, b ut sub se q ue ntly ma y still b e  c ha lle ng e d  to  suc k 
nutritive ly a s NNS is a c tiva te d  b y a  d iffe re nt pa rt o f the  b ra in c o mp a re d  to  NS. 
Co nse q ue ntly, it is impe ra tive  tha t a  mo re  ro b ust ra tio na le  tha t invo lve s infa nt 
b e ha vio ura l a nd  e a rly c o mmunic a tio n sta te s is d e vise d . It is no t NNS a lo ne  tha t 
c a n o rg a nise  a n infa nt’ s a b ility to  ma ke  the  tra nsitio n to  full o ra l fe e d ing ; ra the r, 
re se a rc h is b e g inning  to  sug g e st tha t inte rpre ting  the  infa nt’ s no n-ve rb a l 
c o mmunic a tio n is the  o f the  mo st imp o rta nt stra te g ie s to  imple me nt whe n 
wo rking  o n fe e d ing  a nd  d e ve lo p me nt with this vulne ra b le  p o p ula tio n.    
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4.7 Re se a rc h finding s c omple te d by the  a uthor 
The  fo llo wing  p a pe rs pub lishe d  b y the  a utho r fo c use s sp e c ific a lly o n no n-nutritive  
suc king .  
1. Ha rd ing  C . (2008). Issue s a ro und  no n-nutritive  suc king . De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 50(1) 76-80  
          This is a  g e ne ra l c o mme nta ry in re sp o nse  to  the  p ub lic a tio n o f the  Bo iro n e t 
a l (2007) stud y. It c o mme nts o n the  ne e d  fo r furthe r stud ie s tha t use  NNS to  b e g in 
to  e xp lo re  mo re  sp e c ific a lly the  links (if the re  a re  a ny) b e twe e n NNS a nd  NS. This 
c o mme nta ry a lso  re fe rs to  the  va ria tio n in me tho d o lo g ie s tha t stud ie s a b o ut NNS 
use  whic h ma ke  g e ne ra liza tio n o f the  stra te g ie s d isc usse d  ha rd .  
  2. Ha rd ing , C . (2009). An e va lua tio n o f the  b e ne fits o f no n-nutritive  suc king  fo r 
p re ma ture  infa nts a s d e sc rib e d  in the  lite ra ture . Arc hive s o f Dise a se  in Childho o d , 
94(8), 636-640 
            This p a pe r d isc usse s in mo re  de ta il the  Ha rd ing  e t a l, (2006) stud y a nd  
inc lud e s so me  p a re nt fe e db a c k o n using  NNS a s a  the ra p e utic  me a ns o f 
d e ve lo p ing  the ir infa nt’ s skills. It hig hlig hts the  imp o rta nc e  o f tra ining  a nd  
e ng a g ing  with p a re nts d uring  the  e a rly imp le me nta tio n o f fe e d ing  a nd  d isc usse s 
ma ny o f the  the me s pre se nte d  in this c ha p te r o ve ra ll.  
3. Ha rd ing  C ., Fra nk L., Dung u C ., Co lto n N. (2012). The  use  o f no n-nutritive  
suc king  to  fa c ilita te  o ra l fe e d ing  in a  te rm infa nt: A sing le  c a se  study. Jo urna l o f 
Pe dia tric  Nursing , 27; 700 – 706 
           The  p urp o se  o f this pa pe r wa s two  fo ld . First, it e xp lo re d  the  links b e twe e n 
NNS a nd  NS. Se c o nd , it a tte mp te d  to  e xa mine  the  p ro c e ss o f the ra p y, a nd  the  
ste ps to wa rd s full o ra l fe e d ing  with a n infa nt who  ha d  c o mple x ne e d s p o st a  
tra uma tic  b irth histo ry. Muc h o f this pa pe r is a b o ut the  ste p s ta ke n with the  
p a re nts to  a c hie ve  full o ra l fe e d ing , with e ffo rts ma d e  to  c ite  re le va nt re se a rc h 
to  sup p o rt the  ra tio na le .  
4. Ha rd ing  C ., Fra nk L., Va n So me re n V., Hila ri K., Bo tting  N.   (2014) Ho w d o e s 
no n-nutritive  suc king  sup p o rt infa nt fe e d ing ?  Infa nt Be ha vio r a nd De ve lo p me nt 
37; 457 – 464  
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5. Ha rd ing  C ., Fra nk L., Va n So me re n V., Hila ri K., Bo tting  N.   (2015) Asse ssme nt 
a nd  ma na g e me nt o f infa nt fe e d ing : IN PRESS in Infa nt. 
The  a im o f the se  two  stud ie s, 4 & 5, wa s to  e va lua te  NNS a s a  to o l to  he lp  
p a re nts a nd  c a re rs d e ve lo p  c o mpe te nc e  in id e ntifying  infa nt pre - fe e d ing  a nd  
fe e d ing  sta te s. The  a im o f a ll o f the se  stud ie s in Cha p te r 4 ha s b e e n to  
e nc o ura g e  p ra c titio ne rs to  c o nsid e r ho w NNS is e ffe c tive . Fe w stud ie s inc lud e d  
infa nts who  ha ve  ne uro lo g ic a l p ro b le ms tha t imp a c t o n e ffe c tive  fe e d ing  
d e ve lo p me nt. Ho we ve r, two  o f the  stud ie s b e lo w fo c us o n the se  infa nts. One  is a  
sing le  c a se  stud y (Ha rd ing  e t a l, 2012a ), a nd  the  o the r a  sma ll study o f nine  
infa nts (Ha rd ing  e t a l, 2015). Sup p o rting  infa nts a nd  the ir p a re nts to  ma ke  the  
tra nsitio n fro m tub e  fe e d ing  a nd  o ra l c a re , thro ug h to  p a rtia l o ra l fe e d ing  
a lo ng sid e  no n-o ra l fe e d ing , re q uire s the  use  o f a  ra ng e  o f stra te g ie s.  Use  o f NNS 
ne e ds to  b e  c le a rly e xp la ine d  to  p a re nts, e sp e c ia lly fo r tho se  infa nts whe re  o ra l 
fe e d ing  will no t b e  a n o p tio n.  If full o ra l fe e d ing  is no t g o ing  to  d e ve lo p , the n 
re a c hing  a  c o mp ro mise  with p a re nts tha t e na b le s so me  o ra l stimula tio n o r sma ll 
a mo unts o f nutritio n with g o o d  inte ra c tio n sho uld  b e  a c hie ve d . This a rtic le  
sug g e sts tha t tra ining  p a re nts a b o ut a n infa nt’ s sta te  thro ug h ve rb a l c o a c hing , 
using  NNS a nd  e sta b lishing  a n imp o rta nt c o mmunic a tio n a g e nd a  d uring  no n-
o ra l fe e d ing  c a n c o ntrib ute  to wa rds imp ro ving  q ua lity o f life . So me  o ra l inta ke  
whe n jud g e d  to  b e  sa fe  c a n ha ve  imp o rta nt p hysio lo g ic a l a s we ll a s he a lth 
b e ne fits fo r infa nts. The se  b e ne fits c a nno t b e  und e re stima te d . This a rtic le  a lso  
o utline s the  mo st imp o rta nt p re -fe e d ing  skills fo r tho se  infa nts who  a re  ta king  time  
to  le a rn to  fe e d  o ra lly, b ut who  c a n mo ve  b e yo nd  the  ne e d  fo r a lte rna tive  fe e d s 
a nd  p ro g re ss to  full o ra l fe e d ing  a t the ir o wn p a c e , with the  sup p o rt o f 
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1. Ha rd ing  C . (2008).Issue s a ro und  no n-nutritive  suc king . De ve lo p me nta l Me dic ine  
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2. Ha rd ing , C . (2009). An e va lua tio n o f the  b e ne fits o f no n-nutritive  suc king  fo r 
p re ma ture  infa nts a s d e sc rib e d  in the  lite ra ture . Arc hive s o f Dise a se  in Childho o d , 
94(8), 636-640 
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3. Ha rd ing  C ., Fra nk L., Dung u C ., Co lto n N. (2012) The  use  o f no n-
nutritive  suc king  to  fa c ilita te  o ra l fe e d ing  in a  te rm infa nt: A sing le  c a se  
stud y. Jo urna l o f Pe dia tric  Nursing  27; 700 - 706  
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5. Ha rd ing  C ., Fra nk L., Bo tting  N., Hila ri K. (2015) Asse ssme nt a nd  ma na g e me nt o f 
infa nt fe e d ing : Infa nt, 11(3);p p  85 -89 
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4.8 Implic a tions, re c omme nda tions a nd c onc luding  re ma rks 
           The  ra nd o mize d  c o ntro lle d  tria l b y the  a utho r (Ha rd ing  e t a l, 2014) 
c o mpa re s fa vo ura b ly with stud ie s fo c use d  prima rily o n using  NNS to  ha ste n the  
time  to  full o ra l fe e d ing . Infa nts to o k b e twe e n 8 - 50 d a ys to  a c hie ve  full o ra l 
fe e d ing  (Gro up  1; NNS p re  – fe e d , a ve ra g e  = 19. 7 d a ys, ra ng e  = 8 - 41 d a ys; 
Gro up  2; NNS o n o nse t o f fe e d , a ve ra g e  = 16.5 d a ys, ra ng e  = 9 – 48 d a ys; Gro up  
3; Co ntro l, a ve ra g e  = 23.9 d a ys, ra ng e  = 9 - 50 d a ys). The re  we re  no  sig nific a nt 
d iffe re nc e s b e twe e n the  g ro up s, a ltho ug h slig ht d iffe re nc e s a re  no te d  he re . The  
a ve ra g e s o f 19.7 d a ys, 16.5 d a ys a nd  23.9 d a ys a re  a b o ve  the  a ve ra g e  time  fo r 
a  p re ma ture  infa nt to  a c hie ve  full o ra l fe e d ing  a s sta te d  b y Pic kle r e t a l, (2006). 
Othe r stud ie s sho w simila r time s to  a c hie ve  full o ra l fe e d ing , with a   ra ng e  o f 5 – 
38 d a ys to  a c hie ve  full o ra l fe e d ing , (Bing ha m e t a l, (2010); 38 ±16 d a ys with NNS 
(me a n a nd  SD) , c o mp a re d  to  47 ± 17 d a ys to  a c hie ve  full o ra l fe e d ing  in the  
Co ntro l g ro up (me a n a nd  SD); 11 – 18 d a ys (Fuc ile  e t a l, 2002;2005) a nd  10.10 
d a ys with ta c tile  sup po rt c o mp a re d  to  the  Co ntro l g ro up  whic h ha d  a n a ve ra g e  
o f  20.7 d a ys to  a c hie ve  full o ra l fe e d ing . Co mp a re d  to  the  p re se nte d  stud y, 
the re  a re  d iffe re nc e s whic h c o uld  sug g e st tha t he a lthc a re  p ra c titio ne rs ma y b e  
mo re  e ffic ie nt a t a d ministe ring  NNS a s a  stra te g y c o mpa re d  to  p a re nts, a nd  
the re fo re  a c hie ve  b e tte r re sults in time  ta ke n to  a c hie ve  full o ra l fe e ing . This 
wo uld  b e ne fit fro m furthe r e xp lo ra tio n, tho ug h it is ha rd  to  c o mp a re  this to  the  
lo ng  te rm impa c t o f the  b e ne fits o f p a re nts using  NNS to  he lp  id e ntify infa nt 
sta te s p re - a nd  d uring  fe e d ing  a nd  whic h c a n o nly fa c ilita te  b e tte r infa nt –
p a re nt b o nd ing  o pp o rtunitie s. In a d d itio n, ma ny o f the  stud ie s d isc usse d  in this 
c ha p te r a re  no t tra nspa re nt a b o ut the  g e sta tio na l a g e  o f the  infa nts 
p a rtic ip a ting .   
         The re  is g re a t va ria b ility in the se  stud ie s in ho w a n infa nt’ s a g e  is d e sc rib e d . 
This, p o te ntia lly, c a n le a d  to  d iffic ultie s in e ffe c tive  inte rpre ta tio n o f re sults fo r 
p a rtic ula r g ro ups o f infa nts. Ma ny stud ie s use  the  te rm [g e sta tio na l ag e ] to  
d e fine  the ir g ro up   (Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2009; Bo yle  e t a l, 2006 ; 
Bra g e lie n e t a l, 2007 ; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Fie ld  e t a l, 1982; 
Ga e b le r &  Ha nzlik, 1995; Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2013; Hwa ng  e t a l, 
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2010; La u & Smith , 2012; Ma tte s e t a l, 1996 ;Ne iva  & Le o ne , 2007; Pime nta  e t a l, 
2008 ; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; Sta nd le y e t a l, 2010; Yild iz & Arika n, 
2012 ). Othe rs re fe r to  [p o stme nstrua l ag e ], [me nstrua l a g e ], [c o rre c te d ag e ], 
[p o st-c o nc e p tua l a g e ] (Bing ha m e t a l, 2009; Hill, 2005; Le sse n, 2011; Mc Ca in e t 
a l, 2002; Po o re  e t a l, 2008). Mo st stud ie s a re  no t c le a r a b o ut d iffe re ntia ting  
b e twe e n e a rly a nd  la te r p re ma ture  infa nts a nd  d o  no t a lwa ys c le a rly stra tify the ir 
d a ta  to  a c c o mmo d a te  suc h d iffe re nc e s. The  Ame ric a n Ac a d e my o f Pe d ia tric s 
(2004) d isc usse d  tha t va ria b le  inte rp re ta tio n o f a g e  c re a te d  c ha lle ng e s in 
inte rp re ting  d a ta  a nd  sug g e ste d  tha t “ c o nc e p tua l a g e ”  sho uld  b e  a vo ide d . This 
d o c ume nt a rg ue s tha t c o nsiste nt d e finitio ns ne e d  to  b e  use d  with pre ma ture  
infa nts so  tha t mo re  a c c ura te  c o mp a riso ns c a n b e  ma de  whe n e xa mining  
ne uro de ve lo p me nta l, me d ic a l a nd  g ro wth o utc o me s. It sug g e sts tha t 
g e sta tio na l a g e  sho uld  b e  d e fine d  a s we e ks, a nd  tha t this time  re p re se nts the  
time  tha t ha s e la p se d  fro m the  first d a y o f the  la st me nstrua l pe rio d  a  wo ma n ha s 
ha d  until the  first d a y o f life  o f the  infa nt. If fe rtilisa tio n me tho d s o r re pro d uc tive  
te c hno lo g y wa s e mp lo ye d , the n g e sta tio na l a g e  invo lve s a d d ing  two  we e ks to  
the  c o nc e p tua l a g e . Chro no lo g ic a l a g e  is the  a g e  o f the  infa nt fro m b irth in 
d a ys, we e ks, mo nths o r ye a rs. Po stme nstrua l a g e  is the  g e sta tio na l a g e  o f the  
infa nt p lus its c hro no lo g ic a l a g e . Co rre c te d  a g e  use s the  c hro no lo g ic a l a g e  
re d uc e d  b y the  numb e r o f we e ks b o rn b e fo re  40 we e ks; it re c o mme nd s tha t this 
sho uld  no t b e  use d  b e yo nd  thre e  ye a rs o f a g e  with e x-p re ma ture  infa nts.  During  
ho sp ita l sta ys, the  te rm “p o stme nstrua l a g e ”  is re c o mme nde d , a nd  o n 
d isc ha rg e , “ c o rre c te d  a g e ”  is the  p re fe rre d  te rm in the  USA (APA, 2004) tho ug h 
this ha s ye t to  b e  a  c o nsiste nt me tho d  o f d e fining  a g e  in the  UK. This is a n 
imp o rta nt p o int to  a d dre ss a s this sig nific a ntly impa c ts o n ho w re sults fro m stud ie s 
a re  inte rp re te d .  
           A c le a re r a nd  mo re  p la usib le  ra tio na le  fo r NNS ne e d s to  b e  de fine d  a s 
ma ny a utho rs c la im tha t NNS ha s sp e c ific  b e ne fits (Ta b le  4.4). No n nutritive  
suc king  a p pe a rs to  b e  a  stimula nt tha t trig g e rs a  who le  syste m re sp o nse  with a n 
inte ra c tio n with the  physio lo g ic a l syste m, so c ia l syste m, se nso ry syste m a nd  
inte ra c tive  syste m o f the  infa nt. Whe n NNS is b e ing  fa c ilita te d , a n a sso c ia tive  
c ue  b e twe e n o ra l a c tivity a nd  sa tia tio n a s we ll a s the  c o nsiste nt fo rma tio n o f o ra l 
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re a d ine ss sta te s is b e ing  d e ve lo pe d  a s we ll a s the  fo und a tio n a nd  fra me wo rk fo r 
c o mmunic a tive  inte ra c tio ns b y c a re g ive rs. It is usua l tha t a  p a re nt o r c a re r will 
c o mme nt, re sp o nd  a nd  inte ra c t with a n infa nt whe n c a rrying  o ut a  p ro c e d ure  
suc h a s this. He a lthc a re  p ra c titio ne rs ma y d o  this a lso , b ut a re  p o ssib ly mo re  
imme dia te ly re sp o nsive  to  infa nt sig ns a nd  the re fo re  c a n a da p t use  o f NNS mo re  
c o mpe te ntly. The  thre e  se q ue ntia l suc ks in the  Ha rd ing  stud ie s (2006; 2009) wa s 
p re c e d e d  b y o b se rva tio ns o f the  infa nt’ s sta te , a nd  e nc o ura g ing  the  infa nt to  
p re p a re  fo r fe e d ing ; stra te g ie s use d  inc lud e d  c ha ng ing  the  na pp y, und re ssing , 
e tc , so  the  infa nt wo uld  fo c us a nd  mo ve  to wa rd s the  q uie t a le rt sta te  so  
imp o rta nt fo r fe e d ing  a s we ll a s supp o rting  pa re nt c o nfid e nc e  with intro duc ing  
fe e d ing  skills (Ca rr Swift & Sc ho lte n, 2009). It c o uld  b e  a rg ue d  tha t b y d o ing  this, 
he a lth c a re  pro fe ssio na ls a re  te a c hing  the  pa re nts to  lo o k fo r ho w the ir infa nt 
a tte mp ts to  o rg a nize  suc king ; in this c o nte xt yo u c a n a lso  e nc o ura g e  p a re nts to  
lo o k fo r spe c ific  p a ra me te rs, d e sc rib e  wha t the y se e , the n tra nsfe r the ir 
o b se rva tio ns whe n the  infa nt b e g ins NS. The  a spe c t o f se tting  the  pa ra me te rs fo r 
e a rly c o mmunic a tio n inte ra c tio n is o ne  tha t ha s no t b e e n d isc usse d  in a ny o f the  
p a pe rs e xc e p t Ga e b le r & Ha nzlik, (1995) a nd  the  Ha rd ing  p a pe rs in this c ha p te r. 
Ea rly c o mmunic a tio n o p p o rtunitie s a re  c ruc ia l in he lp ing  the  infa nt le a rn, a nd  it 
a lso  e na b le s the  infa nt to  ha ve  b e tte r e mo tio na l sta b ility e a rly o n (Bo c hne r & 
Jo ne s, 2003; Bo we rma n & Le vinso n, 2001; Mc La ug hlin, 2006; To ma se llo  e t a l, 
2007).  
          A me ta  – a na lysis o n NNS IN 1987 (Sc hwa rtz e t a l, 1987) id e ntifie d  tha t using  
NNS d id  de c re a se  the  numb e r o f d a ys to  a c hie ve  full o ra l fe e d ing  a nd  to  sp e nd  
fe we r d a ys in ho sp ita l. As ha s b e e n d isc usse d , mo re  re c e nt stud ie s ha ve  no t 
b e e n a b le  to  d ra w a ny c o he sive  c o nc lusio ns fro m the  b e ne fits o f NNS, b ut 
a ttrib ute  a  ra ng e  o f p o ssib le  re a so ns a s to  the  ma in b e ne fits. The  mo st like ly 
b e ne fit is two  fo ld . First, NNS c a lms o r pre p a re s a n infa nt a nd  o rie nta te s the m 
to wa rd s a c hie ving  the  q uie t a le rt sta te  so  impo rta nt fo r fe e d ing  (Burro ug hs e t a l, 
1978; Mc Ca in, 1992; 1995; 1997; Pic kle r & Fra nke l, 1995; Pic kle r e t a l, 1997). This 
o rie nta tio n e na b le s the  infa nt to  ma ximize  the  b e ne fits o f this p hysio lo g ic a l sta te  
a nd  thus a tte mp t to  suc c e ssfully fe e d . Se c o nd ly, whe n p re p a ring  infa nts to  fe e d , 
a nd  whe n p a re nts a nd  c a re g ive rs a re  a c tive ly invo lve d  in this p ro c e ss, a n 
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und e rsta nd ing  o f the  infa nt’ s e a rly c o mmunic a tio n a nd  re sp o nsive ne ss e me rg e s, 
a nd  it is this re sp o nse  to  the  infa nt a nd  the  inte ra c tio n tha t fo llo ws tha t p ro vid e s 
supp o rt a nd  d e ve lo pme nt, a nd  the re fo re  e nha nc e s fe e d ing  c o mp e te nc e  
(Ha rd ing , 2009; Ha rd ing  e t a l, 2012; Ha rd ing , 2014). This fits we ll with the  Als e t a l 
(2004) stud y whic h e va lua te d  De ve lo p me nta l Ca re  (Als, 1986). Infa nts who  
re c e ive d  De ve lo p me nta l Ca re  (Als, 1986) ha d  b e tte r ne uro b e ha vio ra l 
func tio ning  a nd  mo re  d e ve lo pe d  le ft fro nta l, o c c ip ita l a nd  pa rie ta l re g io ns with 
mo re  ro b ust c o nne c tio ns b e twe e n a re a s in the  b ra in. It c a n b e  hyp o the size d  
tha t p e o p le  inte ra c ting  with the  infa nt thro ug h De ve lo p me nta l Ca re  (Als, 1886) 
ma na g e me nt ma de  the  d iffe re nc e s in o utc o me s thro ug h le a rning  to  
c o mmunic a te  e ffe c tive ly with a n infa nt. The  re la tio nship  b e twe e n NNS a nd  NS 
ha s b e e n d isc usse d ; using  NNS to  g a ug e  p hysio lo g ic a l sta b ility b y mo nito ring  o f 
o xyg e na tio n c a n b e  initia lly a  use ful c linic a l ind ic a to r o f c o mp e te nc e  (Mc Gra th 
& Bo d e a  - Bra e sc u, 2004). So me  a utho rs c la im tha t me a sure me nts o f NNS c a n 
p re d ic t if o ra l fe e d ing  will b e  suc c e ssful (Bing ha m e t a l, 2009). Ho we ve r, in 
c o ntra d ic tio n to  this, a n infa nt c a n d e mo nstra te  NNS skills, b ut no t b e  a b le  to  
d e ve lo p  NS skills a s a  c o nse q ue nc e  (Ha rd ing  e t a l, 2012a ; Ha rd ing  e t a l, 2015). 
No ne  o f the  stud ie s me ntio ne d  in this c ha p te r ha ve  c o nsiste ntly de mo nstra te d  
tha t NNS c o nsiste ntly imp ro ve s we ig ht g a in, he a rt ra te , o xyg e n sa tura tio n, g ut 
tra nsit time  o f milk o r a n inc re a se  in e ne rg y inta ke , a nd  stud ie s tha t fo c us 
sp e c ific a lly o n NNS a nd  o ra l fe e d ing  ha ve  a  va rie ty o f o utc o me s.  
           The  inte ra c tive , so c ia l a nd  c o mmunic a tive  e le me nts thro ug h using  NNS 
a re  sup p o rte d  b y Psyc ho a na lytic  The o ry (Bo wlb y, 1969; 1973; Ste rn, 1977; 
Winnic o tt, 1960). The  a p p lic a tio n o f a  stra te g y to  e ve ryd a y situa tio ns to  ma ke  
the m re le va nt a nd  me a ning ful re la te s to  Tra nsa c tio na l The o ry (Sa me ro ff & Fie se , 
1990). Pre ma ture  infa nts a re  a t hig h risk o f no t b e ing  a b le  to  sho w c le a r 
b e ha vio ur sig ns o f hung e r to  the  c a re g ive r, a nd  a t risk o f p o o r c a re r - infa nt 
inte ra c tio n a s we ll a s limite d  a wa ke  sta te s to  supp o rt fe e d ing  (Bing ha m e t a l, 
2009; Mc Ca in, 1995; Sing e r e t a l, 2003). As the  infa nt ma ture s, the re  is a n 
inc re a se  in ne uro b e ha vio ura l p e rfo rma nc e  d ue  to  mo to r, a uto no mic , sta te  
o rg a nisa tio n a nd  inte ra c tive  re sp o nse s usua lly fro m 32 - 40 we e ks po st 
c o nc e p tua l a g e  (Hup p i e t a l, 1996).  
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            Exe rc ise  inte rve ntio ns imply tha t the  p ro b le m c a n b e ”  fixe d ” . Simila rly, 
the re  a re  fa lse  no tio ns whe re  pa re nts p e rc e ive  tha t g a va g e  fe e d ing  will 
impa c t o n la te r o ra l-mo to r d e ve lo p me nt, a nd  tha t a ny o ra l-mo to r 
p ro g ra mme  will “ fix”  the  o ra l musc ula ture  a nd  the re fo re  “he lp ”  the  infa nt 
d e ve lo p  e a ting  a nd  d rinking  a nd  “g o o d”  la ng ua g e  skills la te r. The  
ra nd o mize d  c o ntro lle d  stud y in this c ha p te r d id  no t sho w a ny sig nific a nt 
d iffe re nc e s in la ng ua g e  d e ve lo p me nt a t 6 mo nths, a ltho ug h a  ve ry simp le  
sc re e n wa s use d  to  c he c k this (Ha rd ing  e t a l, 2014). Pro g ra mme s whic h a re  
usua lly a d ministe re d  b y he a lth c a re  p ro fe ssio na ls a nd  no t p a re nts a re  
instrume nta l in d e  - skilling  c a re -g ive rs a nd  und e rmining  the ir a b ilitie s to  
p a rtic ip a te  in the  fa c ilita tio n o f the ir infa nt’ s d e ve lo p me nt (Ca rr Swift & 
Sc ho lte n, 2009). The  p a p e r b y Ha rd ing  e t a l, (2014) ha s sho wn tha t the re  we re  
no  sig nific a nt d iffe re nc e s whe n NNS wa s use d  c o mp a re d  to  a  Co ntro l g ro up  
o f infa nts. This g ive s so me  we ig ht to  the  a rg ume nt tha t NNS a nd  NS a re  q uite  
d iffe re nt a nd  the re fo re  o ne  c a nno t b e  o r tra nsitio n to  b e  the  o the r a s the y 
a re  a c tiva te d  b y d iffe re nt p a rts o f the  b ra in a s we ll a s ha ving  o the r d istinc t 
p ro pe rtie s suc h a s d iffe ring  intra -o ra l p re ssure s. The re fo re  it is unlike ly tha t NNS 
will le a d  to  NS in the  d ire c t wa y implie d  in ma ny o f the  stud ie s d isc usse d  
(Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; Bo iro n e t a l, 2007;Bra g e lie n e t a l, 
2007;Co ke r-Bo lt e t a l, 2012; Fie ld  e t a l, 1982;Fuc ile  e t a l, 2002; 2005; 2011; 2012; 
Ga e b le r & Ha nzlik, 1995; Hill, 2005; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 
2013; Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; Ne iva  & 
Le o ne  , 2006;2007; Po o re  e t a l, 2008;Pime nta  e t a l, 2008;Ro c ha  e t a l, 
2007;Ro c ha t e t a l,1997; Se hg a l e t a l, 1990; Sta nd le y e t a l, 2010; Yild iz & Arika n, 
2012;Zha ng  e t a l, 2014). The  mo st sig nific a nt d iffe re nc e  b e twe e n the  g ro ups 
wa s the  time  ta ke n to  b e  d isc ha rg e d  ho me , so  infa nts who  ha d  re c e ive d  the  
inte rve ntio ns we nt ho me  mo re  q uic kly. Fe e db a c k fro m p a re nts sug g e sts tha t 
this d iffe re nc e  ma y b e  d ue  to  p a re nt c o nfide nc e  in “ re a d ing ”  a nd  
und e rsta nd ing  the ir infa nt’ s ne e ds, a nd  this pa rtic ula r a sp e c t wo uld  b e ne fit 
fro m furthe r e xp lo ra tio n.   
Ce lia  Ha rding                                                            Cha p te r 5 





















Ce lia  Ha rding                                                            Cha p te r 5 





  CHAPTER 5: Conc lusions 
          This c ha p te r will summa rise  the  stud ie s in this the sis c ritic a lly with re fe re nc e  to  
the  c urre nt e vide nc e . It will a lso  d isc uss the  c o ntrib utio n tha t the se  stud ie s ma ke  to  
the  lite ra ture  a nd  e vide nc e  b a se . A numb e r o f c linic a l c o nsid e ra tio ns ha ve  b e e n 
d e ve lo pe d  thro ug ho ut this the sis.  The se  inc lud e ; i) the  und e rsta nd ing  o f c linic a l 
p o p ula tio ns a nd  the  e va lua tio n o f c urre nt the ra p y p ro to c o ls within re se a rc h; ii) the  
ro le  o f c o mmunic a tio n a s a  p o te ntia l stra te g y in the  ma na g e me nt o f fe e d ing  
d iso rd e rs; iii) the  c linic a l c o nte xt, in pa rtic ula r the  use  o f c a re rs a nd  sta ff in d e live ring  
the ra p y a nd  its impa c t o n inte rve ntio n fid e lity, a nd  iv) d iffe re nc e s in find ing s in no n - 
nutritive  suc king  re se a rc h a nd  ind ic a tio ns o f a  ra ng e  o f p o ssib le  me d ia ting /  
mo d e ra ting  fa c to rs. This fina l c ha p te r e va lua te s the  c o ntrib utio n o f this re se a rc h a nd  
ma ke s sug g e stio ns fo r future  stud ie s.  
5.1 Summa ry of ke y the me s 
          One  the me  p e rva sive  to  this the sis is the  imp o rta nc e  o f c o mmunic a tio n. This 
me a ns c o mmunic a tio n in its b ro a de st se nse . The  imp o rta nc e  o f the  o b se rva tio n o f 
infa nt sta te s ha s b e e n d isc usse d  a s we ll a s the  skills o f the  ra ng e  o f p a re nts, 
c a re g ive rs a nd  sta ff tha t SLTs wo rk with. Co mmunic a tio n a s a  to o l fo r re d uc ing  risk 
d uring  fe e d ing  ha s no t b e e n fully d isc usse d .  Ho we ve r, a  numb e r o f the  p a pe rs 
p re se nte d  ma ke  sug g e stio ns fo r future  e xp lo ra tio ns. The  p o ssib ility o f using  
c o mmunic a tio n to  e na b le  risk re d uc tio n ha s b e e n sug g e ste d , fo r e xa mple , in the  
d isc ussio n o f the  imp o rta nc e  o f o b se rving  infa nt sta te s. The  p a pe rs p re se nte d  a lso  
d e mo nstra te  b o th the  o p p o rtunity fo r de ve lo p ing  c o mmunic a tio n skills fo r c hildre n 
with c o mple x ne e d s within me a ltime s, a s we ll a s the  p o ssib ility o f using  
c o mmunic a tio n in spe c ific  wa ys to  re d uc e  risks a sso c ia te d  with c ho king  whe n 
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e a ting  a nd  d rinking  (Ha rd ing  e t a l, 2010a ; 2010b ; 2010c ). Using  c o mmunic a tio n 
stra te g ie s to  sup p o rt a  c hild ’ s re c e p tive  a nd  e xp re ssive  skills mig ht he lp  the m 
p re p a re  the ir o ra l skills to  ma na g e  liq uid  a nd  fo o d  e ffe c tive ly. This c o uld  c o ntrib ute  
to  risk re d uc tio n a s we ll a s e nha nc ing  the  q ua lity o f life  within the  ro utine  c o nte xt 
(Ha rd ing  & Ha la i, 2009; Ha rd ing  e t a l, 2010a ; 2010b ).  
            As we ll a s e xp lo ring  c o mmunic a tio n in re la tio n to  e a ting  a nd  d rinking  
d iffic ultie s, no n-nutritive  suc king  (NNS) ha s a lso  b e e n c o nsid e re d . Spe e c h a nd  
la ng ua g e  the ra p ists use  NNS in the ir d a ily p ra c tic e  with ne o na te s. Ho we ve r, the re  is 
no  c le a r p hilo so p hy to  und e rp in the  SLT use  o f NNS. The re  is wid e  va ria tio n in 
o utc o me s in stud ie s, a nd  the  e ffic a c y o f this a p pro a c h fro m a  SLT c linic a l c o nte xt 
ha s no t b e e n re p o rte d . Fo ur p a pe rs in this the sis c o nside re d  NNS (Ha rd ing , 2009; 
Ha rd ing  e t a l, 2012a ; 2014; 2015). Ea c h o f the se  p a p e rs e va lua te d  a sp e c ts o f NNS 
ra re ly d isc usse d  in the  c urre nt lite ra ture .  In summa ry, the  ne w c o ntrib utio ns we re :  i) 
re p lic a tio n o f a  typ ic a l SLT me tho d  o f using  NNS (Ha rd ing  e t a l, 2012a  ); ii) using  a  
sp e c ific  to o l to  me a sure  infa nt suc king  p a tte rns b e fo re  a nd  a fte r inte rve ntio n;  iii) 
c o nsid e ra tio n o f p a re nt a nd  c a re r a d ministra tio n o f a  p ro c e dure  (Ha rd ing  e t a l, 
2006; 2014; Ha rd ing  2009), iv) inc lusio n o f infa nts who  ha d  p e rsiste nt re flux, re sp ira to ry 
o r he a rt d iffic ultie s b ut with no  o the r a d d itio na l pro b le ms (Ha rd ing  e t a l ,2014); v) 
infa nts with ne uro -d isa b ility, who  a re  typ ic a lly e xc lud e d  fro m stud ie s a b o ut NNS 
(Ha rd ing  e t a l, 2015), a nd  vi) simple  e va lua tio n o f infa nt la ng ua g e  de ve lo p me nt a t 6 
mo nths o f a g e  to  inve stig a te  furthe r the  links b e twe e n NNS, fe e d ing  a nd  sp e e c h 
d e ve lo p me nt (Ha rd ing  e t a l, 2014;2015). The  o utc o me s o f the se  stud ie s we re  tha t 
NNS ma d e  no  sig nific a nt d iffe re nc e  in numb e r o f d a ys to  full o ra l fe e d ing  (Ha rd ing  e t 
a l, 2014) in c o ntra st to  Bo iro n e t a l, (2007); Fuc ile  e t a l, (2002; 2005; 2011); Ro c ha  e t 
a l, (2007); Sta nd le y e t a l, (2010) a nd  Yild iz & Arika n (2012). Ha rd ing  e t a l, (2014), d id  
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find  sig nific a nt d iffe re nc e s b e twe e n the  Inte rve ntio n g ro ups (Gro up  1, me a n = 37.9 
d a ys in ho sp ita l, ra ng e  24 – 64; Gro up  2, me a n = 40.2.d a ys in ho sp ita l, ra ng e  9 -104) 
c o mpa re d  to  the  Co ntro l g ro up  (me a n = 56.2 d a ys in ho sp ita l, ra ng e  11 – 110). In the  
ind ivid ua l c a se  stud y, it wa s fo und  tha t NNS d id  no t a uto ma tic a lly le a d  to  NS, a nd  
tha t d e sp ite  sig nific a nt e a rly fe e d ing  d iffic ultie s the re  se e me d  to  b e  no  e a rly 
d iffic ultie s with la ng ua g e  d e ve lo p me nt (Ha rd ing  e t a l, 2012a ). This stud y, the re fo re , is 
in c o nflic t with the  ma jo rity o f o the r stud ie s whic h sta te  tha t NNS will sup p o rt the  
d e ve lo p me nt o f NS (Ba rlo w e t a l, 2008;2014; Bo iro n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; 
Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; Hwa ng  e t a l, 
2010 ; La u & Smith, 2012; Le sse n, 2011; Lyu e t a l, 2014; Ma tthe s e t a l, 1996; Pime nta  e t 
a l, 2008; Po o re  e t a l, 2008;  Ro c ha  e t a l, 2007; Sta nd le y e t a l, 2010; Yild iz & Arika n, 
2012).   
         The re  we re  a  numb e r o f limita tio ns in the  stud ie s pre se nte d , p a rtic ula rly in 
re la tio n to  c a rrying  o ut the  re se a rc h p ro to c o ls within a  c o mple x c linic a l 
e nviro nme nt. The se  issue s, a s we ll a s me tho ds o f d e vising  a  mo re  ro b ust re se a rc h 
p ro to c o l a re  no w d isc usse d .  
5.2 Me thodolog ic a l issue s 
5.2.1 He te ro g e ne ity a nd va ria b ility in c linic a l sa mple s 
         The re  we re  time  limita tio ns a nd  le a d  re se a rc he r a va ila b ility issue s with the  
Ha rd ing  e t a l (2014) RCT stud y. This ma y ha ve  d e la ye d  time ly id e ntific a tio n o f the  
c o rre c t p o st – me nstrua l a g e  (PMA) a lo ng side  o ra l re a d ine ss sig ns to  b e g in the  NNS 
p ro g ra mme . The re fo re , if a n infa nt sta rte d  the  p ro g ra mme  e ithe r to o  e a rly o r a  fe w 
d a ys la te r tha n whe n the y we re  d isp la ying  o ra l re a d ine ss sig ns, the n this c o uld  
impa c t o n the  time  to  a c hie ve  full o ra l fe e d ing , in tha t it ma y ta ke  lo ng e r to  a c hie ve  
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full o ra l fe e d ing  if no t re sp o nd e d  to  p ro mp tly. This is a  c o mple x issue  to  d isse c t d ue  to  
the  c ha lle ng e s o f ide ntifying  infa nt sta te s in re la tio n to  o ra l re a d ine ss. It is no t kno wn 
g e ne ra lly if the  infa nt sta te s o f infa nts o f d iffe re nt b irth G A va ry a t the  PMA whe n o ra l 
fe e d ing  tria ls a re  b e g un.  Ora l re a d ine ss e me rg e s b e twe e n 32 - 34 we e ks PMA 
re g a rd le ss o f GA.  So me time s a n infa nt is b o rn e a rly, a nd  the  GA o f the  infa nt ma y 
no t b e  c o rre c t, a nd  it ma y a p pe a r mo re  imma ture  due  to  a  misc a lc ula tio n o f its 
c o nc e p tio n (AAP, 2004).  Infa nts a lso  d e ve lo p  a t d iffe re nt ra te s e ve n whe n the y a re  
the  sa me  GA (AAP, 2004).  Pa rt o f this is d ue  to  the  re a so n why the y ha ve  b e e n b o rn 
e a rly, a nd  ma y a lso  b e  d ue  to  a ny tre a tme nts the ir mo the rs ma y ha ve  re c e ive d . This 
sug g e sts tha t p re ma ture  infa nts a re  a  va ria b le  p o p ula tio n, e ve n fo r tho se  who  d o  
no t ha ve  a ny o b vio us id e ntifia b le  sig ns o f d iffic ulty. The  Ha rd ing  stud ie s, fo r e xa mple , 
imple me nte d  NNS a t 31 - 34 we e ks PMA (Ha rd ing , 2009; Ha rd ing  e t a l, 2014). The re  is 
wid e  va ria tio n in the  lite ra ture , i.e . 32.9 – 36.3 we e ks PMA (Fuc ile  e t a l, 2002); 32 
we e ks PMA (Fuc ile  e t a l, 2005. 2011; 2012); 32 – 36.3 we e ks PMA (Bing ha m e t a l, 
2009); 32 -34 we e ks PMA (Bo iro n e t a l, 2007); 34 we e ks PMA (Ba rlo w e t a l, 2008;2014); 
29 we e ks PMA(Le sse n , 2011); 31 -34 we e ks PMA (Ba c he  e t a l, 2014)a nd  a s re p o rte d   
in Cha p te r 4, infa nts ha ve  sta rte d  pro g ra mme s to  p re p a re  the m fro m full o ra l 
fe e d ing  fro m 20 we e ks PMA – 36.9 we e ks PMA (Ta b le  4.2). This va ria b ility ma ke s the  
re sults fro m the  va rio us inte rve ntio ns ha rd e r to  inte rp re t a nd  g e ne ra lise . The re  a re  
ma ny d iffe re nt va ria b le s to  b e  c o nsid e re d  in a c c o unting  fo r the  wide  va ria tio n in 
o utc o me s in infa nt NNS stud ie s.  
          The  Ha rd ing  e t a l (2014) stud y ha d  wid e  va ria tio n in the  numb e r o f d a ys to  full 
o ra l fe e d ing : 8 - 50 d a ys, whic h is c o nside ra b ly g re a te r tha n the  re po rte d  stud ie s 
(Ba rlo w e t a l, 2008; 2014; Bing ha m e t a l, 2009; Bo iro n e t a l, 2007; Fuc ile  e t a l, 2002; 
2005; 2011; 2012; Hill, 2005; Le sse n, 2011; Liu e t a l, 2013;  Lyu e t a l, 2013; Ma tte s e t a l, 
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1996; Me a se l & And e rso n, 1979; Ne iva  e t a l, 2006; 2007; Po o re  e t a l, 2008; Ro c ha  e t 
a l, 2007;  Se hg a l e t a l, 1990;  Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 
2014; se e  a lso  Ta b le  4.2). It c o uld  b e  tha t the se  stud ie s ha d  mo re  string e nt inc lusio n 
c rite ria , with a  hig he r numb e r o f infa nts e xc lud e d  with typ ic a l d iffic ultie s e xp e c te d  
suc h a s re flux (Ge wo lb  e t a l, 2001).  Ho we ve r, the  re se a rc he r wa nte d  to  re p lic a te  a s 
fa r a s p o ssib le  a  typ ic a l ra ng e  o f p re ma ture  infa nts. The re fo re , unlike  the  stud ie s 
q uo te d  a b o ve , infa nts with re flux, mild  he a rt murmurs a nd  re sp ira to ry d iffic ultie s, b ut 
who  ha d  no  kno wn ne uro d e ve lo p me nta l p ro b le ms o r a d d itio na l sig nific a nt a dve rse  
he a lth d iffic ultie s we re  inc lud e d  in the  stud y. Also , infa nts with mixe d  fe e d ing  
re g ime s we re  inc lud e d , i.e . b re a st, b re a st a nd  b o ttle  a nd  b o ttle  fe e d ing  o nly. Bre a st 
fe e d ing  c a n b e  c ha lle ng ing  to  susta in a nd  to  ma inta in a nd  this c o uld  ha ve  c a use d  
so me  infa nts to  ta ke  lo ng e r to  a c hie ve  full o ra l fe e d ing  in this sa mple  (Nyq uist, 2008).  
In c o mpa riso n, the  Ba c he  e t a l (2014) wa s the  o nly o the r stud y whic h inc lude d  
infa nts who  still re q uire d  o xyg e n a s we ll a s b re a st a nd  b o ttle  fe e de rs, a ltho ug h the y 
d id  no t inc lud e  infa nts with mo re  c o mp le x ne e d s. The se  infa nts still ha d  q uic ke r 
o utc o me s in re la tio n to  a c hie ving  full o ra l fe e d ing  c o mp a re d  to  the  Ha rd ing  e t a l 
(2014) stud y, in tha t the  Inte rve ntio n g ro up  a c hie ve d  full o ra l fe e d ing  in 13 -38 d a ys, 
a nd  the  Co ntro l g ro up  a c hie ve d  full o ra l fe e d ing  in 12.9 – 36.9 d a ys (the re  we re  no  
sig nific a nt d iffe re nc e s b e twe e n the  g ro up s). Ba c he  e t a l (2014) sug g e st tha t infa nts 
with a d d itio na l re sp ira to ry ne e d s a s we ll a s tho se  who  a re  sma ll fo r the ir a g e  re q uire  
mo re  time  to  d e ve lo p  full o ra l fe e d ing  c o mpe te nc e , a nd  the se  pa rtic ip a nts c o uld  
a lte r o ve ra ll o utc o me s. It wo uld  b e  inte re sting  to  c o mp a re  infa nts ke p t in the  
Ha rd ing  e t a l (2014) a nd  Ba c he  e t a l (2014) stud ie s a nd  to  no te  simila ritie s a nd  
d iffe re nc e s b e twe e n the  p a rtic ip a nts.  
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           Ano the r fa c to r in the  Ha rd ing  e t a l (2014) stud y c o uld  b e  tha t the  Co ntro l 
g ro up  ha d  a  hig he r numb e r o f infa nts with a  lo we r G A c o mp a re d  to  the  o the r 
g ro ups.  In a  future  stud y, it wo uld  b e  imp o rta nt to  stra tify infa nts b a se d  o n the ir 
g e sta tio na l a g e  ra ng e s (26 – 27; 28 – 29; 30 -31; 32 -33).  The  ra nd o miza tio n p ro c e ss 
d id  no t a c c o unt c le a rly fo r this, a nd  it is o fte n the  c a se  tha t lo we r GA infa nts will ta ke  
lo ng e r. In a d d itio n, it ma y b e  imp o rta nt to  c o nside r ho w ma ny mo the rs we re  first 
time  mo the rs, a s we ll a s ma te rna l a g e , so c io  – e c o no mic  fa c to rs a nd  p a re nta l e a rly 
histo ry. The se  fa c to rs c o uld  ha ve  a n imp a c t o n o utc o me s, e .g . the  first time  mo the r 
ma y fe e l le ss c o nfid e nt with b e g inning  o ra l fe e d ing  (Gra y e t a l, 2013; Pine lli, 2000; 
Sing e r e t a l, 2010). 
          Two  imp o rta nt a re a s wo uld  a lso  b e ne fit fro m furthe r e xp lo ra tio n: i) d e ta ile d  
b irth histo ry o f the  infa nt p a rtic ipa nts, i.e . we re  the y b o rn e a rly d ue  to  ma te rna l o r 
o the r fa c to rs, a nd  ii) fo llo w up  o f the  infa nts fe e d ing  a nd  c o mmunic a tio n 
d e ve lo p me nt a t 6, 12,18 a nd  24 mo nths. This wo uld  p ro vide  imp o rta nt info rma tio n, 
a lo ng sid e  the  b irth histo ry, a b o ut e a rly fe e d ing  (inc lud ing  we ig ht g a in, fo o d  
p re fe re nc e s, fo o d s tha t we re  fo und  d iffic ult to  e a t, e tc .), a nd  c o mmunic a tio n 
d e ve lo p me nt. As this the sis ha s d isc usse d , the re  a re  ma ny myths a sso c ia te d  with the  
re la tio nship  b e twe e n fe e d ing  a nd  la ng ua g e  d e ve lo p me nt (Ha rd ing  & Co c ke rill, 
2014), ho we ve r, a  furthe r stud y c o uld  b e g in to  unra ve l the  na ture  o f the  links 
b e twe e n the se  two  d istinc t a re a s. In a d d itio n, it wo uld  b e  imp o rta nt to  g a in g re a te r 
insig hts into  the  p a rtic ula r d iffic ultie s tha t infa nts with mo re  c o mp le x ne e ds a c tua lly 
e xp e rie nc e  whe n d e ve lo p ing  e a rly fe e d ing  skills, a nd  to  c o nside r if the re  we re  c o re  
c linic a l fe a ture s tha t c o uld  e na b le  so me  p re ve nta tive  inte rve ntio n to  b e  d e ve lo pe d . 
It wo uld  a lso  b e  imp o rta nt to  c o nsid e r tho se  infa nts who  a re  no n-o ra l fe e d e rs a nd  
fo llo w the ir pro g re ss a s ind ividua l c a se  - stud ie s to  fo c us o n und e rsta nd ing  the  na ture  
Ce lia  Ha rding                                                            Cha p te r 5 





o f c o ng e nita l c o nd itio ns tha t impa c t o n fe e d ing  c o mp e te nc e  a nd  inte ra c tio n. 
Infa nts with d iffic ultie s b e yo nd  wha t wo uld  no rma lly b e  e xp e c te d  within a  
p re ma ture  infa nt p o pula tio n ne e d  to  b e  stud ie d  furthe r, a s the se  a re  the  c a se s tha t 
typ ic a lly re c e ive  the ra p y inte rve ntio n.  
5.2.2 Sa mp le  size  a nd re c ruiting  
       The  RCT c o mple te d  b y Ha rd ing  e t a l (2014) wa s a  time  limite d  stud y a nd  
re c ruitme nt d id  no t c o ntinue  o nc e  60 ha d  b e e n c o -o p te d  o nto  the  re se a rc h 
p ro g ra mme . A future  la rg e r sc a le  stud y with fe we r c o nstra ints o n time  wo uld  a llo w 
fo r a  mo re  c o nfid e nt inte rpre ta tio n o f the  re sults (Jo ne s e t a l, 2003; Ro b so n, 1993). An 
inte re sting  c o nsid e ra tio n is tha t the  stud ie s whic h sug g e st tha t NNS d o e s fa c ilita te  
q uic ke r tra nsitio n to  full o ra l fe e d ing  c o uld  b e  fa lse  p o sitive  o utc o me s, i.e ., Typ e  I 
e rro rs b e c a use  o the r imp o rta nt va ria b le s, suc h a s g e sta tio na l a g e , p o st me nstrua l 
a g e  o f the  infa nt whe n sta rting  o ra l fe e d ing , p a re nts fe e d ing  re g ime s a nd  
inte ra c tio n with the ir infa nt a nd  mo nito ring  o f ne uro -d e ve lo p me nta l a nd  me d ic a l 
ne e ds  ha ve  no t b e e n a d e q ua te ly c o ntro lle d  fo r (Ba rlo w e t a l, 2008; 2014; Bing ha m 
e t a l, 2009; Bo iro n e t a l, 2007; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Hill, 2005; Le sse n, 
2011; Liu e t a l, 2013;  Lyu e t a l, 2014; Ma tte s e t a l, 1996; Me a se l & And e rso n, 1979; 
Ne iva  e t a l, 2006; 2007; Po o re  e t a l, 2008; Ro c ha  e t a l, 2007;  Se hg a l e t a l, 1990;  
Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 2014). A la rg e r stud y sa mp le  
wo uld  inc re a se  the  p o we r a nd  a lso  a llo w fo r c o nfo und ing  va ria b le s to  b e  c o ntro lle d  
fo r. As a  numb e r o f stra te g ie s wo uld  b e  c o nsid e re d , a  ra nd o mize d  c o ntro lle d  tria l 
sho uld  b e  c a rrie d  o ut. A sa mp le  size  c a lc ula tio n wo uld  ne e d  to  a im fo r a n e xpe c te d  
d e ve lo p me nt o f full o ra l fe e d ing  suc c e ss ra te  o f 95% (with a  c o nfide nc e  inte rva l o r p  
va lue  o f 0.05) in the  Inte rve ntio n g ro ups c o mp a re d  to  a  70% suc c e ss ra te  in the  
Co ntro l g ro up , so  the  minima l sa mple  size  re q uire d  to  ide ntify a ny d e te c tio n o f 
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d iffe re nc e  b e twe e n g ro up s wo uld  b e  37 infa nts in e a c h g ro up , with a  p o we r o f 80%, 
a nd  a n a lp ha  le ve l o f 5% (Jo ne s e t a l, 2003). Re se a rc h pro c e d ure s a re  c ha lle ng ing  
to  imp le me nt in a  c linic a l se tting . 
          It is no t c le a r fro m the  Ha rd ing  e t a l (2014) stud y ho w b lind ing  wa s ma na g e d . 
Sta ff d id  kno w whic h infa nts we re  re c e iving  whic h inte rve ntio n, a ltho ug h p a re nts 
we re  no t info rme d  o f the  a lte rna tive  o p tio ns o the r infa nts re c e ive d . Furthe r 
c o nsid e ra tio n ne e d s to  b e  g ive n to  a c hie ving  a p p ro p ria te  use  o f b lind ing  so  tha t the  
risks fro m b ia s c a n b e  re d uc e d . Be c a use  the  ma in re se a rc he r wa s mo nito ring  the  
p ro je c t, this ma y no t ha ve  e nha nc e d  va lid ity. An SLT c o lle a g ue  who  wo rke d  in 
a no the r se tting  c o mple te d  a n inte rra te r re lia b ility o f infa nt sta te s a nd  suc king  skills in 
re la tio n to  the  sta te d  re se a rc h p ro to c o l. Ho we ve r, d ue  to  time  c o nstra ints, this wa s 
o nly d o ne  a t o ne  time  p o int. It wo uld  b e  a dvisa b le  to  re p e a t this mo re  o fte n in 
future  stud ie s.  
         Ha ving  a  multi-c e ntre  sa mp le , inc lud ing  units o utside  o f a n inne r c ity a re a  
c o uld  e nsure  a  wid e r, mo re  re p re se nta tive  sa mple  o f mo the rs, the re fo re  re d uc ing  
the  risk o f ha ving  to o  ma ny ma te rna l va ria b le s suc h a s pe rso na l d e p riva tio n, 
p o ve rty, e tc . Ove ra ll, imp o rta nt pa re nt p a rtic ip a nt c ha ra c te ristic s to  c o nsid e r sho uld  
inc lud e  the  fo llo wing :  the  numb e r o f c hildre n a t ho me  o r if it is the  first infa nt; 
e thnic ity; fa mily c o mpo sitio n; ma te rna l e duc a tio n; ma te rna l a g e  a t de live ry; a nxie ty 
a nd de pre ssio n ra ting s (Ab idin, 1995); wa ys o f c o p ing , e .g . c o nfro ntive , distanc ing , 
se lf-c o ntro lling , se e king  so c ia l supp o rt, a vo ida nc e , pro b le m so lving , p o sitive  
re ap pra isa l (Fo lkma n & La za rus, 1988). 
         The  p a p e rs tha t c o nside r c o mmunic a tio n re q uire  furthe r c o nside ra tio n a s it 
c o uld  b e  a rg ue d  tha t using  c o mmunic a tio n d o e s no t he lp  e ithe r to  sup p o rt a  c hild  
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with c o mple x le a rning  a nd  e a ting  a nd  drinking  ne e d s, o r re d uc e  risk, e sp e c ia lly a s 
ve ry sma ll sa mple  size s we re  g a ine d  fo r e a c h o f the  stud ie s (Ha rd ing  e t a l, 2010a ; 
2010c ; 2012c ; Ha rd ing  & Ha la i, 2009). Fo r e xa mp le , in the  Ha rd ing  e t a l (2010c ) 
p a pe r, the  p a re nts re c e iving  the  hung e r p ro vo c a tio n inte rve ntio n use d  la ng ua g e  
tha t wa s c o mplic a te d  o r p ro vid e d  unhe lp ful p ro mp ts fo r the  c hild re n invo lve d . The y 
use d  a  hig h numb e r o f ve rb a l re prima nd s a nd  e xc e ssive  c o mme nting  a nd  c o a xing  
in a n a tte mp t to  e nc o ura g e  the  c hild re n to  e a t. It is a c kno wle d g e d  tha t this wa s 
o nly b a se d  o n two  c hild re n, a nd  in c o ntra st to  the  o the r stud ie s in this the sis, the  
c hildre n invo lve d  d id  no t ha ve  a d d itio na l sig nific a nt le a rning  ne e d s. The y ha d  
la ng ua g e  skills within the  ra ng e  e xpe c te d  fo r typ ic a lly d e ve lo p ing  c hild re n a nd  ha d  
e vo lve d  ve rb a l a nd  no n-ve rb a l me tho ds o f c o mmunic a ting  the ir wish to  a vo id  
c o mple ting  e a ting  a  me a l.  As e xp la ine d  in the  p a pe r, the  c hild re n ha d  d iffic ultie s 
le a rning  to  to le ra te  e a ting  a ll o f the ir me a ls o ra lly d ue  to  la c k o f a  po sitive  e a ting  
e xp e rie nc e  whic h impa c te d  o n the  o p p o rtunity to  re d uc e  g a stro sto my tub e  fe e ds. 
Bo th the  p a re nts’  use  o f la ng ua g e  a nd  the  c hild re n’ s a vo id a nc e  stra te g ie s thro ug h 
c o mmunic a tio n c o uld  b e  re a so ns fo r no t using  c o mmunic a tio n a s pa rt o f a  fe e d ing  
ma na g e me nt pro g ra mme . This p a p e r d id  re p o rt tha t “ It is d iffic ult to  ma ke  a n 
a ssump tio n a b o ut whic h stra te g ie s e na b le d  the  c hildre n to  ma ke  pro g re ss”  (p  274, 
line  41) a s the re  we re  ma ny va ria b le s invo lve d  in this stud y whic h a  la rg e r sa mple  
c o uld  e xp lo re  mo re  e ffe c tive ly (Ha rd ing  e t a l, 2010c ).  
          The re  a re  ma ny fa c to rs whic h c o mp lic a te  the  c o nsid e ra tio n o f using  
c o mmunic a tio n a s p a rt o f a  d ysp ha g ia  ma na g e me nt pro g ra mme . The se  fa c to rs 
inc lud e  the  le ve l o f c o g nitio n o f the  c hild  b e ing  supp o rte d  to  e a t a nd  d rink, the  
c hild ’ s a b ility to  fe e d  himse lf, the  c hild ’ s o wn a b ilitie s to  c o mmunic a te , p o sitio ning , 
p re vio us e xpe rie nc e s with e a ting  a nd  d rinking , p a re nt a nxie ty a nd  c ultura l va lue s 
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a sso c ia te d  with me a ltime s (Ca ss e t a l, 2005; Fie ld  e t a l, 2003; He we tso n e t a l, 2009; 
Pe te rso n e t a l, 2006; Sle ig h 2005). As d isc usse d  in Cha p te r 1, Ke rr e t a l (2003) a nd  
Ta b le  1.6, p 28, a  hig h numb e r o f c hildre n with swa llo wing  d iffic ultie s ha ve  a d d itio na l 
le a rning  ne e d s. The se  c hildre n a re  like ly to  ha ve  re d uc e d  c o mmunic a tio n 
c o mpe te nc e  a nd  ha ve  to  re ly o n o the rs to  inte rpre t the ir no n-ve rb a l o r id io sync ra tic  
c o mmunic a tio n whe n ind ic a ting  tha t the y a re  ha ving  d iffic ultie s; this is imp o rta nt 
e spe c ia lly whe n mo nito ring  risks a sso c ia te d  with swa llo wing  d iffic ultie s within a  
vulne ra b le  p o pula tio n (La c e  & Ouvry, 1988). In a d d itio n to  this, it is like ly tha t ma ny o f 
the se  c hildre n ma y re q uire  he lp  a nd  supp o rt with e a ting  a nd  d rinking  (Pa rke s e t a l, 
2010; Re illy e t a l, 1992; 1993; 1996). Othe r stud ie s c o mme nt o n so c ia l iso la tio n fo r 
c hildre n with c o mple x p hysic a l d isa b ilitie s (Lo ug hlin, 1989; Blo c kle y a nd  Mille r, 1971), 
a nd  the  fa c t tha t he lp ing  a  c hild  with c o mple x ne e ds to  e a t a nd  d rink c a n a lso  b e  
time  c o nsuming  (Pinning to n & He g a rty, 2000; Sulliva n e t a l, 2005).    
       It wo uld  b e  imp o rta nt to  inve stig a te  the  imp a c t o f ve rb a l p ro mp ts o n the  e a ting  
a nd  d rinking  p ro c e ss, b o th a s a  me a ns to  a ssist a  c lie nt, a nd  a s a  wa y o f thinking  
a b o ut minimizing  the  risks a sso c ia te d  with swa llo wing  p ro b le ms.  One  stud y ha s 
id e ntifie d  tha t pe o p le  re sp o nd  d iffe re ntly whe n a ske d  to  e a t a nd  drink c o mp a re d  to  
whe n the y re c e ive  no  instruc tio ns (Be nne tt e t a l, 2009). This stud y re po rte d  tha t 
p e o p le  ta ke  sma lle r sips whe n instruc te d  to  d rink (6ml vs. 24ml o n a ve ra g e  /  me a n) 
c o mpa re d  to  whe n the y sp o nta ne o usly a te  a nd  d ra nk. The  re sp o nse s o f the se  
p a rtic ip a nts in re la tio n to  ve rb a l c o mma nd s wo uld  b e  inte re sting  to  e xp lo re  furthe r. 
The  numb e r o f p a rtic ipa nts in this stud y wa s sma ll, 32. The re  a re  a  numb e r o f p o ints 
tha t re q uire  furthe r c o nside ra tio n.  Pa rtic ip a nts in the  Be nne tt e t a l (2009) stud y we re  
he a lthy, with no  p ro g re ssive  o r a c q uire d  d iffic ultie s like ly to  imp a c t o n swa llo w o r 
c o g nitive  skills. A la rg e r sa mple  tha t e xp lo re d  p a rtic ip a nt re sp o nse s within a  typ ic a l 
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p a e d ia tric  p o p ula tio n wo uld  b e  inte re sting . It c o uld  b e  a ntic ipa te d  tha t in a d d itio n 
to  thinking  a b o ut the  imp a c t o f la ng ua g e  a nd  c o g nitio n skills o f e a c h c hild , the re  
c o uld  a lso  b e  va ria tio n in o ra l – se nso ry re sp o nse s, whic h wo uld  influe nc e  the  
o utc o me s (Ma thise n, 2001). Ho we ve r, ma ny o f the  p a rtic ip a nts stud ie d  in this the sis 
ha d  d e ve lo p me nta l a nd /  o r le a rning  d iffic ultie s. This ma ke s re sp o nse  to  
c o mmunic a tio n a s a  stra te g y mo re  c ha lle ng ing  to  c o nsid e r. As d e sc rib e d  in 
Cha p te r 1, the  la ng ua g e  style  o f c a re rs o f c hildre n who  ha ve  c o mple x ne e d s te nds 
to  b e  fa c ilita tive  a nd  d ire c tive  (Fe rm e t a l, 2005; He msle y & Ba la d in, 2003; Ma thise n 
2001; Tulviste , 2000; Ve ne ss & Re illy, 2007).  
5.2.3 Care  de live re d b y o the r p e o p le  
          Whe n SLTs ma na g e  the ir c a se lo a d s, the y fre q ue ntly wo rk with p a re nts a nd  
c a re rs to  e nc o ura g e  a nd  supp o rt use  o f the ra p e utic  te c hniq ue s in e ve ryd a y 
se tting s. The  p a p e rs pre se nte d  in this the sis re p lic a te d  a s fa r a s p o ssib le  a  typ ic a l 
the ra p y c o nte xt. Ea c h stud y ha d  spe c ific  re se a rc h p ro to c o ls fo r c a re rs to  fo llo w a s 
we ll a s tra ining  a b o ut e a c h o f the  p ro je c ts.  It wo uld  ha ve  b e e n use ful to  inc lud e  the  
d e ta ils o f the  sta ff tra ining , with a  c le a r d e sc rip tio n o f wha t the  sta ff we re  a ske d  to  
d o  in the  d iffe re nt stud ie s inc lud e d  in this the sis. Fo r e xa mple , the  NNS p ro to c o l 
d e vise d  fo r the  ne o na ta l stud ie s d id  no t fa c to r in a  minimum numb e r o f time s p e r 24 
ho urs tha t the  NNS p ro g ra mme  wa s to  b e  c o mp le te d , no r d id  it c o nside r the  
c o mpe ting  d e ma nds o f the  nurse s’  ro le  in te rms o f b a la nc ing  p rio ritie s (Ha rd ing , 
2009; Ha rd ing  e t a l, 2014; 2015). Nurse s ma y no t ha ve  ha d  time  to  c a rry o ut NNS o n 
so me  o c c a sio ns if the  p a re nts we re  no t a va ila b le  to  d o  it. It wo uld  ha ve  b e e n 
inte re sting  to  g a in so me  b e fo re  a nd  a fte r me a sure s fro m sta ff to  g e t d iffe re nt insig hts 
into  wha t the y fe lt the  b e ne fits a nd  c ha lle ng e s o f using  NNS a s p a rt o f a n o ra l 
fe e d ing  the ra p y p ro g ra mme  we re . It wo uld  a lso  ha ve  b e e n use ful to  c o nd uc t so me  
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mo re  in d e p th inte rvie ws with the  p a re nts fro m b o th the  Inte rve ntio n a nd  the  Co ntro l 
g ro ups to  e va lua te  if the re  we re  d iffe re nc e s in p a re nt p e rc e p tio ns o f g e ne ra l he a lth 
sta tus b e twe e n the  two  g ro up s.  
          The  p ro g ra mme  p ro to c o ls we re  simple  fo r a ll p a rtic ip a nts; two  g ro ups re c e ive d  
NNS, o ne  b e fo re  a  tub e  fe e d , o ne  o n initia tio n o f a  tub e  fe e d  with b o th g ro up s 
a d d itio na lly fo c using  o n a n infa nt’ s sta te . Ho we ve r, it wa s ha rd  to  mo nito r whe the r 
the  re se a rc h pro to c o ls we re  a d he re d  to  b y b o th p a re nts a nd  sta ff. Tra ining  mig ht 
no t ha ve  b e e n a d e q ua te  fo r p a re nts to  a sc e rta in whe the r the y we re  c o nsiste nt a nd  
c o nfid e nt in the ir a pp lic a tio n o f the  NNS, a nd  if the y we re  a c c ura te  in the ir 
id e ntific a tio n o f infa nt sta te s. A skille d  a nd  e xp e rie nc e d  SLT de mo nstra ting  a  
p ro g ra mme  ma y b e  ha rd  fo r o the rs to  re p lic a te . The  sa me  issue s with mo d e lling  a nd  
tra ining  c o uld  a lso  a pp ly to  sta ff. Wha t the  SLT ma y d e fine  a s a  sta te  ma y no t b e  
inte rp re te d  in the  sa me  wa y b y p a re nts a nd  sta ff. It is p o ssib le  tha t p a re nts ma y no t 
ha ve  b e e n c o nsiste nt in the ir a p p lic a tio n o f the  p ro to c o l. It is a lso  po ssib le  tha t d ue  
to  the  sta ff ro ta  syste m a nd  d iffe ring  sta ff a wa re ne ss o f the  p ro je c t, the  inte rve ntio n 
ma y ha ve  b e e n c a rrie d  o ut a nd  e nc o ura g e d  inc o nsiste ntly b y nursing  sta ff. The re  is 
a lso  a  risk tha t so me  sta ff c o uld  ha ve  c a rrie d  o ut the  inte rve ntio n with Co ntro l g ro up  
infa nts a s NNS is so me thing  tha t the y a re  use d  to  c a rrying  o ut in the ir d a ily p ra c tic e . 
Pe rha p s the  Ha rd ing  pro to c o l (Ha rd ing  e t a l, 2006; Ha rd ing , 2009; Ha rd ing  e t a l, 
2014) wa s to o  simp le  fo r so me  sta ff to  fe e l it wa s ne c e ssa ry to  c o mp le te , a nd  ma yb e  
a  mo re  struc ture d  p ro to c o l suc h a s tha t d e sc rib e d  b y Fuc ile  e t a l (2005) c o uld  b e  
p e rc e ive d  to  ha ve  mo re  ta ng ib le  pro c e d ure s to  fo llo w. Ha ving  a  struc ture d  pro to c o l 
a s in the  Fuc ile  e t a l (2002; 2005; 2011; 2012) p a pe rs ha s b e ne fits a s it c a n b e  e a sily 
re p lic a te d , a ltho ug h the  o utc o me s with stud ie s tha t ha ve  fo llo we d  the  sa me  
p ro to c o l still va ry g re a tly (Se e  Ta b le  4.2).     
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          Wo rking  with sig nific a nt o the rs is a n inte g ra l p a rt o f c linic a l p ra c tic e . Ha rd ing  
a nd  Ha la i (2009) e xp lo re d  the  e ffe c tive ne ss o f a  tra ining  pro g ra mme  fo r sta ff 
wo rking  with c hildre n with sig nific a nt sp e c ia l ne e ds.  Six tra ining  se ssio ns we re  
p ro vid e d  a nd  inc lud e d  risk issue s, id e ntific a tio n o f risk a nd  using  c o mmunic a tio n 
d uring  me a l time s.  This p a p e r re p o rte d  tha t sta ff ha d  g o o d  kno wle dg e  a b o ut 
swa llo wing  p ro b le ms prio r to  tra ining  b ut a lso  so me  g a p s in kno wle dg e  in re la tio n to  
te xture  mo d ific a tio n a nd  id e ntific a tio n o f risk.  This hig hlig hte d  the  imp o rta nc e  o f 
sta ff tra ining  a nd  mo nito ring  whe n de live ring  the ra p y /  inte rve ntio n p la ns.  It a lso  
hig hlig hte d  the  imp o rta nc e  o f c he c king  with p a rtic ipa nts c a re fully tha t the y 
und e rsta nd  a ny p ro to c o ls b e ing  use d , e sp e c ia lly whe n it is in re la tio n to  a  the ra p y 
p ro g ra mme  b e ing  d e live re d  b y o the rs ra the r tha n the  SLT. Ha rd ing  a nd  Ha la i (2009) 
re fle c t o n the  a ssump tio n tha t o ng o ing  use  o f a p p ro p ria te  stra te g ie s within a  
func tio na l c o nte xt ha s le a rning  b e ne fits. The y a lso  d isc uss the  imp o rta nc e  o f 
c o nsid e ring  a  c hild ’ s no nve rb a l c o mmunic a tio n a nd  re c o mme nd  tha t the  ro le  o f 
c o mmunic a tio n wo uld  b e ne fit fro m furthe r re se a rc h.  
5.2.4 Pa re nts 
       Ma na g ing  a n infa nt o r a  c hild  with a  c o mp le x e a ting  a nd  d rinking  pro b le m is 
stre ssful (Ho ld itc h – Da vis e t a l, 2003; Ma thise n, 2001; Ma thise n e t a l, 2000; Mile s e t a l, 
1999; 2007). It is p o ssib le  tha t so me  p a re nts we re  una b le  to  c o mple te  the  NNS 
inte rve ntio n c o nsiste ntly whe n the y we re  up se t o r e xha uste d . This wa s e vid e nt in the  
sing le  c a se  stud y whe re  Ba b y H’ s mo the r ha d  sig nific a nt a nxie tie s a b o ut p ro g re ssing  
o nto  full o ra l fe e d ing  due  to  a  se ve re  a sp ira tio n e ve nt p o st b irth (Ha rd ing  e t a l, 
2012a ).  It c o uld  b e  a rg ue d  tha t he r mo the r’ s fe e ling s a b o ut this e ve nt p ro hib ite d  a  
q uic ke r tra nsitio n to  c e a sing  tub e  fe e ds, a nd  tha t this a nxie ty c o ntrib ute d  to  a  
lo ng e r p e rio d  o f tub e  fe e d ing  tha n wa s ne c e ssa ry.  It wo uld  the re fo re  b e  imp o rta nt 
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in future  stud ie s to  mo nito r a nd  a sse ss la rg e r g ro ups o f infa nts who  a re  no t typ ic a l in 
the ir p re se nta tio n a nd  to  mo nito r b o th o ra l mo to r d e ve lo p me nt a nd  to le ra nc e  o f 
o ra l fe e d ing , a nd  the  o ve ra ll p ro g re ss in re la tio n to  p a re nt c o nfid e nc e . 
            Le a rning  to  c a re  fo r a  p re ma ture  infa nt is c ha lle ng ing  fo r c a re rs (Mc Gra th & 
Me d o ff- Co o p e r, 2002; Pic kle r e t a l, 1993; 1996; 2006; White -Tra ut e t a l, 2002). The  
mental health of parents of very preterm infants (≤32 weeks GA) is known to be 
p re c a rio us (Gra y e t a l, 2013; Pine lli, 2000). Mo the rs o f p re ma ture  infa nts re p o rt 
inc re a se d  stre ss with ma na g ing  the ir c hild ’ s de ve lo p me nt in the  first thre e  ye a rs o f 
life  (Brumme tte  e t a l, 2011; Sing e r e t a l, 1999). Pa re nts o f p re ma ture  infa nts find  
inte rp re ting  the ir infa nt’ s sig na ls d iffic ult, p a rtic ula rly a ro und  me a ltime s, whic h 
p o te ntia lly c a n imp a c t o n the  intro d uc tio n o f o ra l fe e d ing  (Ha rd ing  e t a l, 2014; 2015; 
Sha ke r, 2013; Silb e rste in e t a l, 2009). La te r, p a re nts o f e x-pre ma ture  infa nts a re  a t risk 
o f d e ve lo p ing  re d uc e d  inte ra c tio n a nd  p la y e xp e rie nc e s with the ir c hildre n (Cmic  e t 
a l, 1983). G ive n the  stre sse s a sso c ia te d  with c a ring  fo r a  p re ma ture  infa nt, it wo uld  
ha ve  b e e n use ful in the  Ha rd ing  e t a l (2014) stud y to  e va lua te  if the re  we re  a ny 
d iffe re nc e s in p a re nt sa tisfa c tio n a nd  we ll-b e ing  b e twe e n the  Inte rve ntio n a nd  
Co ntro l g ro up s. The  ra tio na le  fo r using  suc h me a sure s is tha t pa re nts ma y ha ve  a  
hig he r le ve l o f sa tisfa c tio n if the y fe e l supp o rte d . The  fo llo w up  a t 6 mo nths p o st 
inte rve ntio n wa s c a rrie d  o ut b y te le pho ne  inte rvie w d ue  to  time  c o nstra ints using  the  
Pre -Sc ho o l La ng ua g e  Sc a le s (Bo uc he r & Le wis, 1997). Pa re nt re p o rting  ma y no t ha ve  
b e e n a c c ura te , a nd  pa rtic ipa nts ma y ha ve  misund e rsto o d  so me  o f the  q ue stio ns 
b e ing  a ske d  a nd  e ithe r o ve r- o r und e r – e stima te d  the ir c hild ’ s la ng ua g e  
d e ve lo p me nt. Ho we ve r, if the re  we re  no  d iffic ultie s with time  a nd  re so urc e  
a llo c a tio n, a  use ful me a sure  wo uld  ha ve  b e e n The  Infa nt De ve lo p me nt Inve nto ry 
(Ire to n & Thwing , 1976). This inve nto ry c a n b e  use d  with yo ung  c hildre n a g e d  0 – 6 
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ye a rs o f a g e . It is o fte n use d  in re se a rc h a s a  me a ns o f re p o rting  o n a n infa nt’ s e a rly 
he a lth a nd  d e ve lo p me nt, inc lud ing  la ng ua g e . It a lso  ha s pa re nt q ue stio nna ire s 
whic h pa re nts ma y find  e a sie r to  d o  in the ir o wn time , ra the r tha n via  the  te le p ho ne .  
The re  a re  a  numb e r o f to o ls tha t c o uld  a ssist in e xp lo ring  if the re  a re  d iffe re nc e s 
b e twe e n p a re nts re c e iving  inte rve ntio n, a nd  tho se  who  d o  no t, a nd  if this mig ht b e  
a  fa c to r in p a re nts b e ing  d isc ha rg e d  with the ir infa nts so o ne r. One  e xa mple  is the  SF 
-36 He a lth Surve y (Wa re , e t a l, 1994). This is a  multi-p urp o se  me a sure , c o mp rising  36 
q ue stio ns, tha t c o nsid e rs b o th me nta l a nd  p hysic a l he a lth. It p ro d uc e s a n e ig ht-
sc a le  p ro file  o f sc o re s a s we ll a s a  summa ry o f p hysic a l a nd  me nta l me a sure s. It ha s 
b e e n sp e c ific a lly d e sig ne d  to  e va lua te  o ve ra ll pa tie nt we ll – b e ing  p o st re c e iving  a  
he a lth c a re  inte rve ntio n a nd  c o uld  b e  use d  with p a re nts. The  me nta l he a lth 
c o mp o ne nt c o nside rs so c ia l func tio ning , e mo tio na l sta te  a nd  vita lity, a ll a sp e c ts 
tha t a re  like ly to  b e  re d uc e d  whe n c a ring  fo r a  p re ma ture  infa nt. It wo uld  b e  
inte re sting  to  se e  if mo the rs o f infa nts who  sta y in ho sp ita l lo ng e r ha ve  lo we r so c ia l 
func tio ning , e mo tio na l sta te  a nd  vita lity ra ting s c o mpa re d  to  p a re nts o f infa nts 
c a rrying  o ut o ne  o f the  inte rve ntio ns. Ano the r re a so n fo r se le c ting  the  SF-36 is tha t 
the  c o nte nt a nd  c o nstruc t va lid ity o f the  a sse ssme nt to o l is hig h, a nd  its va lid ity ha s 
b e e n re c o g nise d  a c ro ss a  wide  ra ng e  o f surve ys a b o ut he a lth d istre ss a nd  fa mily 
func tio ning ; a d d itio na lly, it is no t d ise a se  sp e c ific  (Dub e rna rd  e t a l, 2006; Wa re  & 
Ko sinshi, 2001). Othe r me a sure s with re c o g nise d  va lid ity whic h c o uld  b e  use d  a re  the  
Pa re nting  Stre ss Ind e x (PSI 3rd  Ed itio n, Ab id in, 1995) a nd  the  Wa ys o f Co p ing  
Que stio nna ire  (WCQ, Fo lkma n & La za rus, 1988). The  PSI is a  sta nda rd ize d  se lf-re p o rt 
to o l c o nsisting  o f 120 ite ms. Pa re nts ra te  the ir vie ws a b o ut the ir c o mp e te nc e , 
iso la tio n, a tta c hme nt with the ir infa nt, he a lth, ro le  within the  fa mily, d e pre ssio n a nd  
the ir c urre nt re la tio nship . The  WCQ is a  66 ite m to o l whic h fo c use s o n c o p ing  
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stra te g ie s suc h a s a vo id ing , se e king  so c ia l sup p o rt, a c c e p ting  re spo nsib ility, p ro b le m 
so lving  a nd  p o sitive  re a p pra isa l. The  SF – 36 wo uld  b e  prio ritise d  a s it is sho rte r in 
c o mpa riso n with the  PSI a nd  WCQ.  
            The  c o mp le xity o f e xp lo ring  c o mmunic a tio n is furthe r c o mp lic a te d  b y the  
d iffe ring  c o mmunic a tio n style  o f p a re nts, c a re rs a nd  the  c hild re n the y a re  
supp o rting  a s we ll a s the  d iffe re nt c ultura l va lue s a ttrib ute d  to  me a ltime s so c ia lly b y 
c o ntra sting  c ultura l g ro up s.  One  p a p e r e xp lo re d  typ ic a l me a ltime s in this the sis: a  
d e sc rip tive  p a pe r invo lving  six mo the r-c hild  dya d s o f c hild re n a g e d  fro m 8 mo nths to  
3.05 ye a rs (Ha rd ing  e t a l, 2012b ).  This wa s a  d e sc rip tive  p a pe r whic h e xp lo re d  the  
b e ne fits o f re se a rc h into  this a re a .  It o utline d  the  imp o rta nc e  o f wha t ha p pe ns in 
e ve ryd a y ro utine s a s the ra p y g o a ls a re  o fte n func tio na l.  The  p a p e r a lso  ra ise d  the  
no tio n o f risk ma na g e me nt in re la tio n to  c o mmunic a tio n stra te g ie s a s b e ing  a  
“d e ve lo p ing  id e a ”  whic h ne e d e d  furthe r re se a rc h.  The  fina l p a rt o f the  p a pe r 
ma d e  so me  sug g e stio ns in re la tio n to  c hildre n with c o mple x ne e d s. Fo ur ke y a re a s 
wo uld  ne e d  e xp lo ra tio n in a n a tte mp t to  unde rsta nd  the  ro le  o f c o mmunic a tio n 
d uring  me a ltime s: 1) la ng ua g e  use  d uring  the  me a ltime s o f c hildre n with c o mple x 
e a ting  a nd  d rinking  ne e d s; 2) wha t sup p o rts the  c hild ; 3) a  fo c us o n the  c a re g ive r’ s 
a tte ntio n, p a c e  a nd  o ve ra ll stra te g y ma na g e me nt to  a ssist the  e a ting  a nd  d rinking  
skills; 4) a n e va lua tio n o f a  c hild ’ s ind e p e nde nc e  a nd  c ho ic e  d uring  the  me a ltime . It 
ma y a lso  b e  he lp ful to  e xp lo re  pa re nts’  va lue s, c ulture  a nd  e xpe c ta tio ns in re g a rds 
to  fe e d ing  a nd  c o mmunic a tio n within me a l time s.     
        Ho we ve r, a s ind ic a te d  a b o ve , c o nside ring  c o mmunic a tio n a s a  stra te g y within 
d ysp ha g ia  ma na g e me nt is c o mple x.  In pa rtic ula r, thinking  a b o ut using  
c o mmunic a tio n fo r a  c hild  with le a rning  d isa b ilitie s re ma ins a n issue  tha t re q uire s 
furthe r in-d e p th c o nside ra tio n a nd  e va lua tio n.  It wo uld  b e  use ful to  e xp lo re  the  
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b e ne fits a nd  d isa dva nta g e s o f ve rb a l p ro mpting , using  AAC d uring  a  me a l, using  
la ng ua g e  to  re a ssure  a  c hild , a nd  inte g ra ting  func tio na l g o a ls within a  me a ltime , a s 
we ll a s p a re nt a nd  c a re r vie ws.  Altho ug h the  p a p e rs in this the sis ha ve  e xp lo re d  
so me  o f the se  q ue stio ns, the  to p ic  is a n imp o rta nt o ne  tha t ne e d s furthe r 
inve stig a tio n in o rde r to  ma na g e  e ffe c tive ly the  ne e ds o f infa nts, c hildre n a nd  
yo ung  p e o p le  with c o mp le x fe e d ing , e a ting  a nd  d rinking  ne e ds.  
 5.2.5 Me a sure me nt a nd inte r-ra te r re lia b ility within c linic a l se tting s 
          The re  is a  pa uc ity o f re lia b le  to o ls to  me a sure  fe e d ing  a nd  c o mmunic a tio n 
o utc o me s. The  Ha rd ing  e t a l (2012a ) stud y wa s o b se rva tio na l, a nd  it wo uld  b e  
he lp ful in future  stud ie s to  use  a  to o l tha t ha s intra  – a nd  inte r-ra te r re lia b ility, a nd  
whic h ha s b e e n use d  in o the r stud ie s, suc h a s the  Sc he dule  fo r Ora l Mo to r 
Asse ssme nt (SOMA) (Re ille y e t a l, 1995; Skuse  e t a l, 2000) fo r e a ting  a nd  d rinking  
d e ve lo p me nt, a nd  the  Infa nt De ve lo p me nta l Inve nto ry (Ire to n & Thwing , 1976) fo r 
c o mmunic a tio n de ve lo p me nt. 
           The  Ne o na ta l Ora l Mo to r Sc he d ule  (NOMAS; Me ye r Pa lme r, 1993) wa s 
se le c te d  to  a sse ss infa nt suc king  skills a s this is a  to o l use d  fre q ue ntly b y SLTs to  a sse ss 
suc king  p a tte rns (d a  Co sta  e t a l, 2008).  During  the  thre e  d a y NOMAS tra ining  
c o urse , p a rtic ip a nts g a in a n inte r-ra te r a g re e me nt p e rc e nta g e  sc o re  o f the ir ra ting  
a b ilitie s. No  o the r infa nt a sse ssme nt re q uire s the  a sse sso r to  g a in a  le ve l fo r inte r-ra te r 
re lia b ility (d a  Co sta  e t a l, 2008). Ho we ve r, c a utio n is a pp ro pria te  a s the  re lia b ility 
me a sure s we re  ta ke n o n te rm infa nts ra the r tha n p re ma ture  infa nts (d a  Co sta  e t a l, 
2008).  The  NOMAS is still re g a rd e d  a s the  ma in me tho d  o f a sse ssing  infa nt suc king  
p a tte rns (d a  Co sta  e t a l, 2010b ). Ho we ve r, g ive n the  p ro b le ms tha t ma y imp a c t o n 
its re lia b ility a s a n a sse ssme nt to o l a s d isc usse d  in the  p re vio us se c tio n (d a  Co sta  e t 
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a l, 2008), it ma y b e  ne c e ssa ry to  c o nsid e r using  a  d e vic e  suc h a s the  NTra ine r, 
d e vise d  b y Fina n a nd  Ba rlo w (1988), a nd  use d  to  stimula te  no n-nutritive  suc king  in 
thre e  o f the  stud ie s me ntio ne d  in this the sis (Ba rlo w e t a l, 2008; 2014; Po o re  e t a l, 
2008). This mig ht b e  a  b e tte r, a nd  mo re  re lia b le  wa y o f me a suring  suc king  a s it 
stimula te s the  suc king  re fle x in the  sa me , rhythmic  a nd  c o nsiste nt wa y, a nd  p ro vide s 
p re ssure  re c o rd ing s fro m the  stimula te d  musc le  a c tivity in the  o ra l c a vity, whic h c a n 
b e  use d  to  re c o rd  sig ns o f ma tura tio n (Fina n & Ba rlo w, 1988). The  p ulse  initia te d  b y 
the  NTra ine r re ma ins sta tic  a nd  d o e s no t a lte r in re la tio n to  infa nts’  re sp o nsive ne ss to  
ha ving  so me thing  in the  o ra l c a vity (Fina n & Ba rlo w, 1988). As a  furthe r stud y wo uld  
invo lve  a  la rg e r numb e r o f p a rtic ip a nts a nd  SLTs g a the ring  d a ta , using  this d e vic e  
wo uld  inc re a se  the  va lid ity o f the  d a ta  b e ing  c o lle c te d  a b o ut suc king  p a tte rns.  
5.2.6 Ac c ura te  ide ntific a tio n o f infant sta te s  
         Infa nt sta te s ha ve  no t b e e n d e sc rib e d  a s p a rt o f the  inte rve ntio n in a ny o f the  
stud ie s tha t e xp lo re d  the  use  o f  NNS (Ba c he  e t a l, 2014; Ba rlo w e t a l, 2008; 2014; 
Bo iro n e t a l, 2007; Bo yle  e t a l, 2006; Bra g e lie n e t a l, 2007; Co ke r-Bo lt e t a l, 2012; Fie ld  
e t a l, 1982; Fuc ile  e t a l, 2002; 2005; 2011; 2012; Ga e b le r & Ha nzlik, 1995; Hill, 2005; 
Hwa ng  e t a l, 2010; La u & Smith, 2012; Le sse n, 2011; Liu e t a l, 2013; Lyu e t a l, 2014; 
Ma tte s e t a l, 1996; Me a se l & And e rso n,1979; Ne iva  & Le o ne , 2006; 2007;Pime nta  e t 
a l, 2008; Po o re  e t a l, 2008; Ro c ha  e t a l, 2007; Ro c ha t e t a l, 1997; Se hg a l e t a l, 1990; 
Sta nd le y e t a l, 2010; Yild iz & Arika n, 2012; Zha ng  e t a l, 2014). The  Ha rd ing  e t a l (2014) 
stud y d id  no t me a sure  o ra l re a d ine ss using  o ne  o f the  id e ntifie d  c he c klists d isc usse d  
in Cha p te r 4 o f this the sis (Mc Ca in, 2003; Tho yre  e t a l, 2005). Ora l re a d ine ss sta te s 
we re  a sse sse d  using  the  Als (1986) te rms tha t d e sc rib e d  e a c h o f the  sta te s a nd  re lie d  
o n the  le a d  re se a rc he r to  id e ntify a nd  mo de l wha t the  sta te d  te rms re pre se nte d . 
This wa s c ho se n a s the  ne o na ta l sta ff p a rtic ipa ting  in the  p ro je c t we re  fa milia r with 
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the se  te rms, a nd  re fe rre d  to  infa nt sta te s using  the  sa me  vo c a b ula ry in the  me d ic a l 
no te s whe n re c o rd ing  fe e d ing  pro g re ss.  
          Me tho d s o f a sse ssing  infa nt re a d ine ss re ma in a  c ha lle ng e . Co nsiste nc y whe n 
id e ntifying  infa nt sig ns a s we ll a s c o nsiste nc y o f inte rp re ta tio n c a n b e  d iffic ult 
b e c a use  o f the  ra ng e  o f the  g e sta tio na l b irth a g e s o f infa nts.  It wo uld  b e  
a p pro pria te  to  c o nside r using  o ne  o f the  infa nt fe e d ing  re a d ine ss instrume nts to  
e va lua te  c ha ng e s in a n infa nt’ s sta te . The  c he c klists a nd  a sse ssme nts a va ila b le  fo r 
infa nt fe e d ing  a ll p ro vid e  use ful g uid a nc e , b ut ha ve  limita tio ns a lso  (Je nse n e t a l, 
1994; Mc Ca in, 2003; Mizuno  e t a l, 2002; Nyq uist e t a l, 1996; Tho yre  e t a l, 2005).  The re  
a re  a  ra ng e  o f p o ssib le  a sse ssme nts to o ls a va ila b le  to  e va lua te  infa nt sta te s, 
a ltho ug h a  syste ma tic  re vie w o f instrume nts to  a sse ss infa nt fe e d ing  re a d ine ss fo und  
tha t no ne  o f the  to o ls d e sc rib e d  me t the  syste ma tic  re vie w Co c hra ne  d a ta  b a se  
c rite ria  (Cro we  e t a l, 2012). The  Ne w-b o rn Ind ivid ua lize d  Ca re  a nd  Asse ssme nt 
Pro g ra m (NIDCAP) (Als, 1986) is a no the r to o l tha t c o uld  b e  c o nsid e re d  fo r a sse ssing  
infa nt sta te s. It wo uld  re q uire  sta ff, ra the r tha n p a re nts to  a sse ss the  infa nt, a s 
NIDCAP re q uire s a  tra ine d  a nd  c e rtifie d  he a lth c a re  p ro fe ssio na l to  imple me nt the  
Asse ssme nt o f Pre ma ture  Infa nt Be ha vio ur (APIB) to o l. This o b se rve s 91 ne o na ta l 
b e ha vio urs e ve ry 2 minute s fo r 1 ho ur. Ho we ve r, a  syste ma tic  re vie w o f NIDCAP 
stud ie s (Ohlsso n & Ja c o b s, 2013) a nd  a no the r stud y (Ohlsso n, 2009) fo und  no  
e vide nc e  tha t NIDCAP imp ro ve d  the  sho rt te rm me d ic a l o r lo ng  te rm 
ne uro de ve lo p me nta l o utc o me s. In pa rtic ula r, the re  we re  no  sta tistic a lly sig nific a nt 
d iffe re nc e s b e twe e n g ro ups re c e iving  the  NIDC AP inte rve ntio n c o mp a re d  to  tho se  
who  re c e ive d  the  sta nd a rd  ne o na ta l c a re . Sma ll tre nds sho wing  b e tte r 
d e ve lo p me nta l c ha ng e s we re  no te d  a t 9 mo nths o nly, b ut no t a t 4, 12, 18 o r 24 
mo nths. The  o nly sig nific a nt find ing  wa s tha t infa nts who  re c e ive d  NIDCAP te nd e d  to  
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g o  ho me  6 d a ys so o ne r. This is in c o ntra st to  the  Als e t a l (2004) stud y whic h re p o rte d  
sig nific a ntly b e tte r ne uro b e ha vio ra l func tio ning  in the  fro nta l a nd  o c c ip ita l b ra in 
re g io ns in g ro up s o f infa nts who  ha d  re c e ive d  NIDCAP a t 9 mo nths c o rre c te d  a g e . 
The  c o nflic ting  e vide nc e  a s hig hlig hte d  in the se  stud ie s ma ke  it ha rd  to  d e c ide  to  
use  the  NIDCAP o b se rva tio n a sse ssme nt a nd  ind ic a te  tha t ve ry c a re ful 
c o nsid e ra tio n ne e d s to  b e  g ive n to  the   tra ining  ne e ds o f tho se  c o mp le ting  a ny 
inte rve ntio n. A future  stud y sho uld  c o nside r e sta b lishing  intra  – a nd  inte r- ra te r 
re lia b ility with the  Als (1986) d e sc rip to rs. This c o uld  invo lve  vid e o  re c o rd ing s o f infa nt 
sta te s ra te d  b y d iffe re nt ra te rs to  c he c k re lia b le  inte rpre ta tio n, a g re e me nt a nd  
d ire c t jo int o b se rva tio n o n a  wa rd  ro und . In a d d itio n, it wo uld  b e  imp o rta nt to  furthe r 
c ritiq ue  a nd  d isc uss within the  wide r re se a rc h c o mmunity the  p ro b le ms re la te d  to  
the  a c c ura te  re p o rting  o f a sse ssme nts whic h re ly o n o b se rva tio n.  
5.2.7 Lang ua g e  a nd c o mmunic a tio n 
          In c o nside ring  lo ng e r te rm fo llo w up  me a sure s in la ng ua g e  a nd  
c o mmunic a tio n with the  d e ve lo p ing  infa nts, The  Infa nt De ve lo p me nt Inve nto ry 
(Ire to n & Thwing , 1976) a s d e sc rib e d  e a rlie r, wo uld  b e  suita b le  fo r the  infa nts a t time  
p o ints o f 6 mo nths, 12 mo nths, 18 mo nths a nd  24 mo nths. This me tho d  o f a sse ssme nt 
ha s b e e n d e sc rib e d  a s ha ving  a  g o o d  se nsitivity in ide ntifying  de la y, a nd  a  fa ir 
se nsitivity in id e ntifying  no rma l d e ve lo p me nt (Cre ig hto n & Sua ve , 1988). Ho we ve r, 
the  Infa nt De ve lo p me nt Inve nto ry (Ire to n & Thwing , 1976) re lie s o n p a re nt re p o rting . 
It is hig hly like ly tha t a n inne r c ity sa mple  wo uld  inc lude  p a rtic ip a nts who se  first 
la ng ua g e  is no t Eng lish. This c o uld  c re a te  d iffic ultie s in c o lle c ting  a c c ura te  d a ta , 
a nd  use  o f a n inte rp re te r ma y inhib it p a re nt re p o rting . Mo re o ve r, the  Infa nt 
De ve lo p me nt Inve nto ry (Ire to n & Thwing , 1976) ha s no t b e e n d e ve lo p e d  with a  
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p re ma ture  infa nt p o pula tio n; a t p re se nt, the re  a re  no  me a sure s tha t a re  suita b le  fo r 
d e ve lo p ing  c hildre n who  ha ve  b e e n b o rn e a rly.  
          If fo llo w up  wa s to  b e  c o nside re d  b e yo nd  18 mo nths o f a g e , the  Ve ry Ea rly 
Pro c e ssing  Skills (VEPS) a sse ssme nt (Chia t & Ro y, 2007; 2008; 2013; Ro y & Chia t, 2004) 
c o uld  b e  a  suita b le  a sse ssme nt to  b e  a d ministe re d  whe n the  c hild  wa s 24 mo nths o f 
a g e . The  skills me a sure d  in the  VEPS, inc lud e  p ho no lo g ic a l (Bisho p  e t a l, 1996; Co nti-
Ra msde n e t a l ,2001; Ga the rc o le , 2006) a nd  so c io -c o g nitive  p ro c e ssing  (Ba ld win 
1995; Ca rp e nte r e t a l ,1998; Cha rma n e t a l, 2003, 2005; Sig ma n & Ruskin, 1999; 
To ma se llo   1995; To ma se llo  e t a l,1990; To th e t a l, 2006). The se  skills ha ve  b e e n 
fo c use d  o n, a s the y a re  fo und a tio n skills fo r e a rly la ng ua g e  d e ve lo pme nt. VEPS ha s 
ro b ust se nsitivity in tha t c hild re n a re  c o rre c tly id e ntifie d  a s ha ving  p ho no lo g ic a l a nd  
so c io -c o g nitive  pro c e ssing  d iffic ultie s, a nd  a  hig h sp e c ific ity in tha t c hildre n a re  
c o rre c tly id e ntifie d  a s b e ing  within the  a ve ra g e  ra ng e  with the ir p ho no lo g ic a l a nd  
so c io -c o g nitive  pro c e ssing  de ve lo p me nt. This wo uld  b e  a n a p p ro p ria te  a sse ssme nt 
to  use  a s c hild re n who  a re  b o rn p re ma ture ly a re  o fte n c o nside re d  a t risk o f 
la ng ua g e  a nd  le a rning  d iffic ultie s la te r o n (Wo o d wa rd  e t a l, 2006).  
5.2.8 Future  c o nside ra tio ns 
          In re la tio n to  NNS, to  summa rise , a  future  stud y sho uld  re p e a t the  Ha rd ing  2014 
p ro to c o l to  b uild  the  e vid e nc e  b a se  fo r SLT p ra c tic e . It sho uld  inc lude  info rma tio n o n 
fe e d ing  re g ime s, b irth histo ry, ne uro -d e ve lo pme nta l a nd  o the r ne e d s, fa mily 
c o mp o sitio n, p a re nt b a c kg ro unds, p a re nt we ll-b e ing , e xpe c ta tio ns a nd  sa tisfa c tio n 
me a sure s. Infa nt p a rtic ip a nts sho uld  b e  stra tifie d  b y g e sta tio na l a g e  a nd  the re  
sho uld  b e  c le a r ra nd o miza tio n a nd  b lind ing  p ro c e d ure s. A multic e ntre  stud y is 
re c o mme nde d  with fo llo w-up s a t 2, 12, 18 a nd  24 mo nths.  The re  wo uld  ne e d  to  b e  
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a  c le a r tra ining  p ro g ra mme  fo r sta ff a nd  SLTs imple me nting  the  inte rve ntio n with a  
p ilo t stud y to  inve stig a te  tra ining  e ffe c tive ne ss. C le a r pro to c o ls fo r wo rking  with 
p a re nts wo uld  a lso  b e  ne e de d , with a sse ssme nt a nd  mo nito ring  o f the ir 
und e rsta nd ing  a nd  a b ility to  re c o g nise  infa nt sta te s. In re la tio n to  to o ls, it wo uld  b e  
a p pro pria te  to  c o nside r the  use  o f the  NTra ine r a nd  VEPS in a d d itio n to  the  NOMAS 
(Me ye r – Pa lme r, 1993) a nd  Infa nt De ve lo p me nta l Inve nto ry.  It wo uld  a lso  b e  
ne c e ssa ry to  e sta b lish inte r- a nd  intra -ra te r re lia b ility fo r the  ALs (1986) infa nt sta te  
d e sc rip to rs.  
         Within c linic a l p ra c tic e , me a ltime s a re  a  d a ily e ve nt a nd  c o mmunic a tio n is 
c o nsid e re d  a  c e ntra l pa rt o f the  ma na g e me nt fo r c hild re n with le a rning  d isa b ilitie s 
(Ta b le  3.1, p  101 - 106).  Wha t is “ risk”  in re la tio n to  ma na g ing  e a ting  a nd  d rinking  
d iffic ultie s thro ug h c o nside ra tio n o f c o mmunic a tio n?  Exa mple s inc lud e  misre a d ing  
the  c hild ’ s no n – ve rb a l c o mmunic a tio n d uring  a  me a l, so  tha t p o o r p a c ing  inhib its 
e ffe c tive  b o lus ma na g e me nt, a nd  the re fo re  c re a te s a  p o o r swa llo w; misinte rpre ting  
o r missing  a sp ira tio n sig ns; wo rking  within a  se t time  fra me wo rk to  c o mp le te  a  me a l 
ra the r tha n g o ing  a t a  p a c e  tha t a llo ws fo r c o mmunic a tio n e xc ha ng e , a nd  
the re fo re  simulta ne o usly a llo ws fo r e ffe c tive  c le a ra nc e  in the  p ha ryng e a l tra c t. The  
Co mp e nsa to ry a nd  Enviro nme nta l d ysp ha g ia  stra te g ie s hig hlig hte d  in Ta b le  3.1 
Cha p te r 3 (p p  101 -106) fo c us la rg e ly o n te xture  mo d ific a tio ns, p o sitio ning , 
b e ha vio ura l stra te g ie s, with fe w me ntio ning  the  imp o rta nc e  o f c o mmunic a tio n 
d uring  me a ltime s.  Inde p e nd e nc e  d uring  me a ltime s c a n e na b le  c hild re n with 
le a rning  d isa b ilitie s to  c o ntro l the  spe e d  a nd  p a c e  o f the  me a l; impo rta ntly, b y 
se tting  the  p a c e  the mse lve s, a  b o lus o f fo o d  c a n b e  mo re  e ffe c tive ly ma na g e d  
b e fo re  ta king  the  ne xt mo uthful (Pinning to n & He g a rty, 2000). This stud y fo c use d  o n 
c o nsiste nc y o f fo o d  pre se nta tio n thro ug h use  o f a  ro b o tic  a rm.  It wa s hyp o the sise d  
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tha t the  c o nsiste nc y e sta b lishe d  a s le d  b y the  c hild  c o uld  he lp  in the  ma inte na nc e  
o f a  sta b le  p o sture  a nd  imp ro ve d  o ra l mo to r c o ntro l. This c o uld  he lp  mo to r le a rning  
with the  c hild  utilizing  o ra l mo to r skills the y mig ht no t use  whe n b e ing  supp o rte d  b y 
a n a d ult. Diffe re nc e s in mo to r c o ntro l b e twe e n Inte rve ntio n a nd  Co ntro l pe rio d s 
we re  a sse sse d . Ora l mo to r skills we re  no t ma inta ine d  in Co ntro l pe rio d s.  It wo uld  b e  
inte re sting  to  se e  if the  c hildre n ma na g e d  to  p re ve nt g re a te r numb e rs o f c ho king  
e p iso de s b y ma na g ing  the ir o wn fo o d  b o lus size s. It wo uld  a lso  b e  inte re sting  to  
c o mpa re  the  sa me  sa mp le  o f c hildre n b e ing  sup p o rte d  to  e a t b y fa milia r c a re rs a nd  
to  se e  if ve rb a l p ro mp ting  ma de  a ny d iffe re nc e . No n-ve rb a l risk sig ns suc h a s 
c ho king  c o uld  b e  e va lua te d  a c ro ss thre e  se tting s; ind e p e nde nt fe e d ing , b e ing  
supp o rte d  to  e a t with ve rb a l p ro mp ts a nd  the  usua l me tho d  o f b e ing  g ive n fo o d .  
         De ve lo p ing  c o mmunic a tio n in me a l time s is e xp lo re d  furthe r in Ha rd ing  e t a l 
(2011), whic h lo o ke d  a t the  imp le me nta tio n o f AAC .  One  p a rtic ip a nt (K) a c hie ve d  
sig nific a nt c ha ng e s in c o mmunic a tio n in me a ltime s b ut no t in music  o r fre e  p la y. 
So me  re fle c tio n is g ive n to  why K d id  imp ro ve d  sig nific a ntly in me a ltime s, in 
p a rtic ula r, the  spe c ific a tio n o f c ho ic e .  His le a rning  sup p o rt a ssista nt d uring  the  
me a ltime  use d  pho to g ra p hs to  supp o rt c ho ic e , a nd  b e c a use  o f the  ta ng ib le  na ture  
o f fo o d , this is whe re  the  b e st o utc o me  wa s a c hie ve d .  In future  re se a rc h it ma y b e  
use ful to  e xa mine  the  e nviro nme nta l c o nte xts fo r simila r c hildre n in a  c o ho rt stud y.  
This c o uld  b e  lo ng itud ina l with a n e mp ha sis o n fo llo wing  the  sa me  re se a rc h p ro to c o l 
with a  la rg e r g ro up .  An ABA (A = b a se line  me a sure s/  p e rio d  o f no  tre a tme nt; B = 
inte rve ntio n) d e sig n c o uld  b e  c o nside re d  so  tha t no  p a rtic ipa nts a re  e xc lud e d , b ut 
ra the r a ll ha ve  a  p e rio d  o f inte rve ntio n fo llo we d  b y a  no n-inte rve ntio n p e rio d . 
Pa rtic ip a nts c o uld  b e  a sse sse d  using  the  Func tio na l Co mmunic a tio n Pro file  (Kle ima n, 
2003), the  Che c klist o f Co mmunic a tio n Co mp e te nc ie s (Blo o mb e rg  e t a l, 2009), a n 
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a sse ssme nt o f c o g nitive  skills, mo nito ring  o f re sp o nse s to  c o mma nd s a c ro ss se tting s 
a nd  o ve r time , a nd  mo nito ring  o f sta ff stra te g y use .  
5.3 Impa c t of the  ra nge  of studie s pre se nte d in this the sis 
          The  imp a c t o f the  wo rk p re se nte d  in this the sis will no w b e  summa rise d . 
Altho ug h this wo rk c o ve rs a  wid e  ra ng e  o f to p ic s, the re  a re  so me  ke y a spe c ts whic h 
link the  p a pe rs a nd  whe re  the  va lue  o f this wo rk in re la tio n to  its impa c t c a n b e  
e va lua te d . Unlike  the  ma jo rity o f stud ie s se t o ut in the  e vid e nc e  Ta b le  3.1, p 101 – 
106, the  stud ie s in this the sis a ll re pre se nt a n a tte mp t to  e xa mine  spe c ific  te c hniq ue s 
a nd  me tho d s c urre ntly use d  b y SLTs. Ve ry fe w stud ie s e xa mine  c urre nt SLT p ra c tic e  
whe n wo rking  with infa nts, c hild re n a nd  yo ung  p e o p le  with fe e d ing , e a ting  a nd  
d rinking  d iffic ultie s.       
The  stud ie s inc lud e d  in this the sis ha ve  c o ntrib ute d  to  the  e vide nc e  b a se  in a  
numb e r o f wa ys inc lud ing : 
• Hig hlig hting  the  imp o rta nc e  o f c he c king  the  kno wle d g e , skills a nd  tra ining  
o f sig nific a nt o the rs in d e live ring  the ra p y stra te g ie s, e .g . p o sitio ning , 
te xture  mo d ific a tio n, e tc ., a nd  ma king  pro p o sa ls a s to  ho w to  e xte nd  this 
(Ha rd ing  & Ha la i, 2009; Ha rd ing  & Wrig ht, 2010).  In c o ntra st with o the r 
stud ie s tha t fo c us o n the  sp e c ific  d e ta il o f the ra p y p ro g ra mme s 
(Cha d wic k e t a l, 2002; 2003; 2006; Cra wfo rd  e t a l, 2007), this stud y 
e va lua te d  the  unde rsta nd ing  tha t sc ho o l sta ff ha d  a b o ut d ysp ha g ia . It 
a lso  a tte mp te d  to  g a in so me  insig ht into  sta ff kno wle d g e  a b o ut why so me  
the ra p y stra te g ie s we re  re c o mme nde d .  
• De ve lo p ing  a  c o lla b o ra tive  the ra p y p la n invo lving  struc ture d  a nd  
p la nne d  use  o f AAC, d e live ra b le  in me a ning ful c o nte xts to  the  c hildre n 
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invo lve d  (Ha rd ing  e t a l, 2010a ).  This p a pe r a lso  id e ntifie d  the  numb e r o f 
se ssio ns ne e d e d  to  a sse ss a nd  imple me nt suc h a  p ro g ra mme . It ha s 
c o ntrib ute d  to  the  e vid e nc e  b a se  b y id e ntifying  spe c ific  c o mp o ne nts o f 
the ra p y stra te g ie s to  imp le me nt, the  impa c t o f c o lla b o ra tive  wo rking  a nd  
the  time  re q uire d  to  a c hie ve  c ha ng e .  
• De sc rib ing  o b se rva tio ns a nd  a na lysis o f c o mmunic a tio n d uring  typ ic a l 
me a ltime s in a  sma ll sa mp le  (Ha rd ing  e t a l, 2012b ), in c o ntra st with the  use  
o f mo re  d ire c tive  a nd  unhe lp ful la ng ua g e  style s whic h d id  no t suppo rt 
e a ting  a nd  d rinking  skills (Ha rd ing  e t a l, 2010c ). This issue  is c o mp lic a te d  a s 
it invo lve s ma ny fa c to rs a s e xp la ine d  p re vio usly. So me  o f the  p a p e rs in this 
the sis ha ve  initia te d  d isc ussio n a b o ut c o mmunic a tio n a nd  me a ltime s a nd  
hig hlig hte d  it a s a n a re a  tha t re q uire s furthe r und e rsta nd ing  a nd  
inve stig a tio n (Ha rd ing  & Ha la i, 2009; Ha rd ing  e t a l, 2010a ; 2010c ; 2012b ). 
• De sig ning  a  simple  me tho d  o f e va lua ting  c ha ng e  fo r c hildre n who  ha ve  
p ro g re ssive  d iso rd e rs: a  stud y using  e ve ryda y to o ls suc h a s stra ws to  
e va lua te  a nd  re c o rd  c ha ng e s in func tio n o ve r a g e  a nd  g e nde r within a  
typ ic a l g ro up  o f c hildre n ha s b e e n c o mp le te d  (Ha rd ing  & Alo ysius, 2011). 
This pa p e r, a nd  the  a dd itio na l supp o rting  ma te ria l in Cha p te r 2, d isc usse s 
the  imp o rta nc e  o f d iffe re ntia ting  mo re  c le a rly b e twe e n c hild re n who  
ha ve  c o ng e nita l c o mp a re d  to  p ro g re ssive  d iso rd e rs a nd  a d a p ting  
a sse ssme nts a c c o rd ing ly. This is p a rt o f a  wide r life spa n p ro je c t whic h is 
e xp lo ring  the  a sse ssme nt a nd  mo nito ring  o f p ro g re ssive  d iso rde rs using  
simp le  c linic a l me tho ds (Ha rd ing  & Alo ysius, 2011; Ha rd ing  e t a l, 2014). 
• De vising  a  p ro to c o l fo r NNS b a se d  o n c urre nt c linic a l p ra c tic e  in the  UK, 
a nd  p re se nting  it in a  fo rma t whic h c a n b e  re p lic a te d , a nd  whic h ha s a  
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c le a r ra tio na le  fo r its use  (Ha rd ing , 2009; Ha rd ing  e t a l, 2006; 2012a ; 2014; 
2015). The  stud ie s b y the  a utho r inc lude  use  o f the  NOMAS (Me ye r –
Pa lme r, 1993) to  me a sure  suc king  skills, whic h the  o the r NNS p a p e rs d o  no t 
d o . This a d d itio na lly c o ntrib ute s to  the  e vide nc e  b a se  a s it d isc usse s d a ta  
c o lle c te d  fro m infa nts with c o ng e nita l d iffic ultie s who  a re  no t inc lude d  in 
p a pe rs p ub lishe d  o n NNS (Ha rd ing  e t a l, 2015). All the se  wo rks ra ise  furthe r 
a re a s o f re se a rc h, in pa rtic ula r, a d d re ssing  the  id e ntific a tio n o f infa nt 
sta te s a nd  o ra l re a d ine ss sig ns a s pa rt o f using  NNS the ra p e utic a lly.  
 
        Ma ny o f the  p a p e rs p ub lishe d  a nd  c ite d  in this wo rk ma ke  sug g e stio ns fo r 
furthe r inve stig a tio ns. The  g o a l is to  c o ntinue  with the se  inve stig a tio ns to  a nswe r 
mo re  o f the se  q ue stio ns a nd  the re fo re  c o ntrib ute  to  p ro vid ing  a  mo re  sub sta ntia l 
a nd  e vid e nc e  b a se d  ra ng e  o f stra te g ie s to  imp ro ve  the  q ua lity o f life  fo r infa nts, 
c hildre n a nd  yo ung  p e o p le  with d ysp ha g ia . The  title  o f this the sis is “The  unme t 
ne e ds o f infa nts, c hildre n a nd  yo ung  p e o p le  with d ysp ha g ia ” . The  wo rk c o nta ine d  
he re  ha s hig hlig hte d  tha t the  e vide nc e  to  supp o rt a sse ssme nt a nd  inte rve ntio n fo r 
this p o p ula tio n, p a rtic ula rly tho se  c hildre n with c o ng e nita l ne uro lo g ic a l d iso rde rs is 
still sma ll, b ut d e ve lo p ing . It is imp o rta nt tha t c o ng e nita l ne uro lo g ic a l d iso rd e rs a re  
furthe r re se a rc he d  b o th in te rms o f ne uro p la stic ity a s we ll a s und e rsta nd ing  the  
c o nd itio ns the mse lve s mo re  c le a rly so  tha t e ffe c tive  a nd  re a listic  the ra p y 
a p pro a c he s c a n b e  e sta b lishe d  fo r c hildre n with le a rning  d isa b ilitie s a nd  a d d itio na l 
fe e d ing , e a ting  a nd  d rinking  ne e d s. Stud ie s tha t d e sc rib e  a nd  inve stig a te  c hild re n 
with the se  pro b le ms a re  sma ll in numb e r, a nd  the  d e finitio n o f “d yspha g ia ”  is va rie d  
with stud ie s fo c using  o n o nly so me  o r a ll p ha se s o f the  swa llo w (Ro mme l e t a l, 2003).  
The se  d iffe re nc e s c a n ma ke  g e ne ra liza tio n o f stra te g ie s d iffic ult. A c le a re r de finitio n 
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o f the  p a e d ia tric  p o p ula tio n whe re  the  c o ng e nita l, p ro g re ssive  a nd  a c q uire d  ne e d s 
a re  c o nsid e re d  a s se pa ra te  e ntitie s wo uld  he lp  imp ro ve  und e rsta nd ing  o f whic h 
stra te g ie s to  use  with whic h c hildre n. The  d e ve lo p me nt o f mo re  va lid  a nd  re lia b le  
a sse ssme nt ma te ria ls to  p ro vide  mo re  a c c ura te  me a sure s wo uld  a lso  b e  va lua b le . 
Be tte r de sig ne d  stud ie s, suc h a s ra nd o mize d  c o ntro lle d  tria ls c o uld  p ro vid e  furthe r 
imp o rta nt info rma tio n, a nd  a  multi – d isc ip lina ry a p pro a c h to  re se a rc h ma y b e  a  
wa y o f linking  mo re  o f the  ne uro lo g ic a l a nd  p hysio lo g ic a l a sp e c ts d isc usse d  in this 
the sis. Future  stud ie s ne e d  to  inve stig a te  stra te g ie s tha t a re  c urre ntly use d  with the  
a d d itio na l d e ve lo p me nt o f the ra p y a pp ro a c he s tha t a re  me a ning ful, use ful a nd  
e a sily inte g ra te d  into  da ily a c tivitie s. The  e nviro nme nt is a  c ruc ia l a sp e c t o f 
inte rve ntio n, a nd  c o nsid e ring  e ve ryda y a d junc ts suc h a s c o mmunic a tio n a s p a rt o f 
me a ltime  ma na g e me nt c a n o nly se rve  to  imp ro ve  the  me a ltime  e xp e rie nc e  fo r 




  251 
REFERENCES 
 
ABIDIN R. 1995. Pa re nting  stre ss ind e x: p ro fe ssio na l ma nua l. 3rd  Ed itio n, Lutz, FL 
 
ADELEYE, B., & RACHAL, C ., 2007.Co mp a riso n o f the  rhe o lo g ic a l p ro p e rtie s o f 
re a d y-to -se rve  a nd  p o wd e re d  insta nt fo o d -thic ke ne d  b e ve ra g e s a t d iffe re nt 
te mp e ra ture s fo r d yspha g ic  pa tie nts. Jo urna l o f the  Ame ric a n Die te tic  
Asso c ia tio n, 107(7) p p ; 1176–82 
 
ADNERHILL, I., EKBERG, O ., GROHER, ME.,1989. De te rmining  no rma l b o lus size  
fo r thin liq uids.  Dysp hag ia , 4(1); p p 1 - 3 
 
AHERN, WH., KERWIN, ME., EICHER, PS., SHANTZ, J., SWEARINGIN, W. 1996. An 
a lte rna ting  tre a tme nts c o mpa riso n o f two  inte nsive  inte rve ntio ns fo r fo o d  
re fusa l. Jo urna l o f Be ha vio ra l Analysis, 29(3); p p  321 – 32 
 
ALEXANDER, R., 1987. Ora l-mo to r tre a tme nt fo r infa nts a nd  yo ung  c hild re n 
with c e re b ra l p a lsy. Se minars in Sp e e c h & Lang ua g e , 8(1); p p  87-100 
  
ALEXANDER, R., BOEHME, R., CUPPS, BT., 1993. No rma l De ve lo p me nt o f 
Func tio na l Mo to r Skills: The  First Ye a r o f Life . Tuc so n AZ: The rap y Skill Builde rs 
 
ALS, H., 1986. A syna c tive  mo d e l o f ne o na ta l b e ha vio ra l o rg a niza tio n: 
Fra me wo rk fo r a sse ssme nt o f ne uro de ve lo p me nt in the  p re ma ture  infa nt a nd  
fo r supp o rt o f infa nts a nd  p a re nts in the  ne o na ta l inte nsive  c a re  e nviro nme nt. 
Pa rt 1: The o re tic a l fra me wo rk. Physic a l a nd Oc c upa tio na l The rap y in 
Pe dia tric s, 6(3/4); p p  1 – 53 
 
ALS, H., DUFFY, FH, MCANULTY, GB, RIVKIN, MJ., VAJAPEYAM, S., MULKERN, RV., 
WARFIELD, SK., HUPPI, PS., BUTLER, SC ., CONNEMAN, N., FISHER, C ., 
EICHENWALD, EC., 2004. Ea rly e xpe rie nc e  a lte rs b ra in func tio n a nd  struc ture . 
Pe dia tric s, 114,(6);  p p  846-851 
ALS, H., GILKERSON, L., DUFFY, FH., MC ANULTY, GB., BUEHLER, DM., 
VANDENBERG, K., SWEET, N., SELL, E., PARAD, RB., RINGER, SA., BUTLER, SC ., 
BLICKMAN, JG ., JONES, KJ., 2003. A thre e  c e ntre  ra nd o mise d  c o ntro lle d  tria l o f 
ind ivid ua lize d  d e ve lo pme nta l c a re  fo r ve ry lo w b irth we ig ht p re te rm infa nts: 
me d ic a l, ne uro d e ve lo p me nta l, p a re nting  a nd  c a re  g iving  e ffe c ts. Jo urnal o f 
De ve lo p me nta l a nd Be ha vio ura l Pe dia tric s, 24(6); p p  399-408 
AMANTEA, SL., PIVA, JP., SNACHES, PR., PALOMBINI, BC ., 2004. Oro pha ryng e a l 
a sp ira tio n in p e d ia tric  p a tie nts with e nd o tra c he a l intub a tio n. Pe dia tric  Critic a l 
Ca re  Me dic ine , 5(2); p p  152 – 156 
AMERICAN AC ADEMY OF PEDIATRICS, 2004. Ag e  te rmino lo g y d uring  the  
p e rina ta l pe rio d .  Pe dia tric s, 114 (5); p p  1362-1364ANDERSON, GC, BEHNKE,  
ANDERSON GC, BEHNKE M., GILL, NE., CONLON, M., MEASEL, CP., MCDONIE, 
TE, 1990. Se lf-re g ula to ry g a va g e  to  b o ttle  fe e d ing  fo r p re te rm infa nts: Effe c t 
o n b e ha vio ra l sta te , e ne rg y e xp e nd iture , a nd  we ig ht g a in. In Funk SG., 
To rnq uist E.M., Cha mpa g ne  MT., Co o p  LA., Wie se  RA.  (Eds.), Ke y Asp e c ts o f 
  252 
Re c o ve ry: Nutritio n, Re st, a nd Mo b ility, Sp ring e r, NY (1990); p p  83–97 
ANDERSON, GC., VIDYASAG AR D., 1979. De ve lo p me nt o f suc king  in 
p re ma ture  infa nts fro m 1 to  7 d a ys p o st b irth. Birth De fe c ts, 15(2); p p  145 – 171 
ANASTASIOW, NJ, 1990. Implic a tio ns o f the  ne uro b io lo g ic a l mo d e l fo r e a rly 
inte rve ntio n. In: Ha ndb o o k o f Ea rly Childho o d Inte rve ntio n. Ed: MEISELS SJ & 
SHONKOFF JP. Ca mb s UK. CUP 
ARSHAVSKY, YL, DELIAGINA, TG. ORLOVSKY, GN., 1997. Pa tte rn g e ne ra tio n. 
Curre nt Opinio n in Ne uro b io lo g y, 7(6); p p  781 – 789 
 
ARVEDSON JC. & BRODSKY L. (Ed s), 1993. Pa e dia tric  Swa llo wing  & Fe e ding : 
Asse ssme nt a nd Ma na g e me nt. Whurr Pub lishe rs, Sa n Die g o , CA 
 
ARVEDSON, JC , CLARK, H., LAZARUS, C ., SCHOOLING, T., FRYMARK, T., 2010a . 
The  e ffe c ts o f o ra l-mo to r e xe rc ise s o n swa llo wing  in c hildre n: a n e vid e nc e -
b a se d  syste ma tic  re vie w. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 
52(11); p p  1000 -1013 
 
ARVEDSON, JC , CLARK, H., LAZARUS, C ., SCHOOLING, T., FRYMARK, T., 2010b . 
Evid e nc e -b a se d  syste ma tic  re vie w o f o ra l mo to r inte rve ntio ns o n fe e d ing  a nd  
swa llo wing  in pre te rm infa nts. Ame ric a n Jo urna l o f Spe e c h-La ng uag e  
Pa tho lo g y, 19(4); p p  321-340 
ARVEDSON, J., ROGERS, B., BUCK, G ., SMART, P., MSALL, M., 1994. Sile nt 
a sp ira tio n pro mine nt in c hild re n with d yspha g ia . Inte rna tio na l Jo urna l o f 
Pe dia tric  Oto rhino laryng o lo g y, 28(1); p p  173-181 
ATCHISON, JW, STOLL, ST.., GILLIAR, WG, 1996. Ma nip ula tio n, tra c tio n a nd  
ma ssa g e . In RL Braddo m (Ed). Physic a l Me dic ine  a nd Re ha b ilita tio n (p p  421 – 
448). Philade lp hia  W.B. Sa unde rs 
 
ATHERTON, M., BELLIS-SMITH, N., CICHERO, J., SUITER, M., 2007. Te xture  
mo d ifie d  fo o ds a nd  thic ke ne d  fluids a s use d  fo r ind ivid ua ls with d yspha g ia : 
Austra lia n sta nd a rd ise d  la b e ls a nd  d e finitio ns. Nutritio n & Die te tic s,  64 
(Sup p le me nt 2); Sp p  53–76 
ATKINSON, SA., 2000. Huma n milk fe e d ing  o f the  mic ro  p re e mie . Clinic a l 
Pe rina to lo g y 27(2); p p  235-247 
 
AUKHURST, V. & SNOW, C ., 1998. Na rra tive s a nd  Exp la na tio ns d uring  Me a ltime  
Co nve rsa tio n in No rwa y a nd  the  US. La ng uag e  in So c ie ty, 27(2); p p  221-246 
 
AZIZ, Q ., ROTHWELL, JC ., HAMDY, S., BARLOW, J., THOMPSON, DG ., 1996. The  
to p o g ra p hic  re pre se nta tio n o f e so p ha g e a l mo to r func tio n o n the  huma n 
c e re b ra l c o rte x. Ga stro e nte ro lo g y, 111(4); p p  855–862 
 
BACHE, M., PIZON, E., JACOBS, J., VALIANT, M., LECONTE, A.  2014. Effe c ts o f 
p re -fe e d ing  o ra l stimula tio n o n o ra l fe e d ing  in p re te rm infa nts: A ra nd o mize d  
c linic a l tria l. Ea rly Huma n De ve lo p me nt, 90(3); p p  215 – 129 
  253 
 
BAILEY, RL., STORNER, JB., ANG ELL, ME., FETZER A., 2008. Sc ho o l –b a se d  
sp e e c h-la ng ua g e  p a tho lo g ists’  pe rsp e c tive s o n d ysp ha g ia  ma na g e me nt in 
the  sc ho o ls. La ng ua g e , Sp e e c h a nd He a ring  Se rvic e s in Sc ho o ls, 39 (4); p p  
441 – 450 
 
BAIKE, G ., SOUTH, MJ., REDDHOUGH, DS., COOK, DJ., C AMERON, DJS., 
OLINSKY, A., FERGUSON, E., 2005. Ag re e me nt o f a sp ira tio n te sts using  b a rium 
vid e o fluo ro sc o p y, sa liva  g ra m, a nd  milk sc a n in c hild re n with c e re b ra l p a lsy. 
De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 47(1); p p  86 – 93 
 
BARKAT-MASIH, M., SAHA, C ., HAMBY, DK., OFNER, S., GOLOMB, MR., 2010. 
Fe e d ing  p ro b le ms in c hild re n with ne o na ta l a rte ria l isc he mic  stro ke . Jo urna l o f 
Child Ne uro lo g y, 25(7); p p  867-872 do i: 10.1177/0883073809348353 
  
BARIKROO, A. & LAM, PM., 2011.Co mp a ring  the  e ffe c ts o f re ha b ilita tio n 
swa llo wing  the ra p y vs. func tio na l ne uro musc ula r e le c tric a l stimula tio n the ra py 
in a n e nc e p ha litis pa tie nt: a  c a se  stud y. Dysp ha g ia , 26(4) p p  418 – 423 
 
BARLOW, SM. & ESTEP, M., 2006.  Ce ntra l p a tte rn g e ne ra tio n a nd  the  mo to r 
infra struc ture  fo r suc k, re sp ira tio n, a nd  sp e e c h. Jo urna l o f Co mmunic a tio n 
Diso rde rs, 39(5); 366 – 380 
 
BARLOW, S M., FINAN, DS., LEE, J., CHU, S., 2008. Synthe tic  o ro c uta ne o us 
stimula tio n e ntra ins p re te rm infa nts with fe e d ing  d iffic ultie s to  suc k. Jo urnal o f 
Pe rina to lo g y, 28(8); 541-548. 
 
BARLOW, SM., LEE, J., WANG, J.,ODER, A.,HYUNTEAK, O .,HALL, S.,KNOX, 
K.,WEATHERSTONE, K.,THOMPSON, D., 2014. Effe c ts o f o ra l stimulus fre q ue nc y 
sp e c tra  o n the  d e ve lo p me nt o f no n-nutritive  suc k in p re te rm infa nts with 
re sp ira to ry d istre ss syndro me  o r c hro nic  lung  d ise a se , a nd  p re te rm infa nts o f 
d ia b e tic  mo the rs. Jo urna l o f Ne o na ta l Nursing , 20(4), p p  178 - 188 
 
BARTOSHUK, L., DUFFY, V.,LEDER, S.,SNYDER, D., 2003. Ora l se nsa tio n: g e ne tic  
a nd  p a tho lo g ic a l so urc e s o f va ria tio n. Dysp ha g ia , 14(1); p p  3-9 
 
 
BATEMAN, C ., LESLIE, P.,DRINNAN, MJ., 2007. Ad ult d ysp ha g ia  a sse ssme nt in 
the  UK a nd  Ire la nd : Are  SLTs a sse ssing  the  sa me  fa c to rs?   
Dysp ha g ia ,  22(3); p p  174 – 186 
 
BAX, M., GOLDSTEIN, M., ROSENBAUM, P.,LEVITON, A.,PANETH, N.,DAN, 
B.,JACOBSSON, D.,DAMANIO ,D., 2005. Pro p o se d  d e finitio n a nd  c la ssific a tio n 
o f c e re b ra l p a lsy. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 47(8); p p  
571-576 
 
BAYLEY N. Ba yle y Sc a le s o f Infa nt De ve lo p me nt. Se c o nd  e d . Sa n Anto nio , 
TX: The  Psyc ho lo g ic a l Co rp o ra tio n; 1993 
 
  254 
BAZYK, S., 1990. Fa c to rs a sso c ia te d  with the  tra nsitio n to  o ra l fe e d ing  in infa nts 
fe d  b y na so g a stric  tub e s. Ame ric a n Jo urna l o f Oc c upa tio na l The rapy, 44(6) ; 
p p  1070–1078 
 
BEALS, DE. & SNOW, C E., 1994. “Thund e r is whe n the  a ng e ls a re  up sta irs 
b o wling ” : Na rra tive s a nd  e xp la na tio ns a t the  d inne r ta b le . Jo urna l o f 
Na rra tive  a nd Life  Histo ry, 4(4); p p  331-352  
BECK, CT., 2004. Po st-tra uma tic  stre ss d iso rde r d ue  to  c hild b irth. Nursing  
Re se a rc h, 53(4); p p  216 -224  
BECKMAN, D., 1988. Be c kma n Ora l Mo to r Inte rve ntio ns. Co urse  pac k 
a c c o mpa nying  Ora l Mo to r Asse ssme nt a nd Inte rve ntio n wo rksho p . Cha rlo tte , 
NC, Aug ust 2001 
BELL, EH., GEYER, J., JONES, LA., 1995. A struc ture d  inte rve ntio n imp ro ve s 
b re a stfe e d ing  suc c e ss fo r ill o r pre te rm infa nts. Ame ric a n Jo urna l o f Ma te rnity 
a nd Child Nursing , 20(6); p p  309 – 314 
BELL, HR. & ALPER, HS., 2007. Asse ssme nt a nd  inte rve ntio n fo r d ysp ha g ia  in 
infa nts a nd  c hild re n: Be yo nd  the  ne o na ta l inte nsive  c a re  unit. Se mina rs in 
Sp e e c h and La ng uag e , 28(3); p p  213 – 222 
BENFER, KA., WEIR, KA., BELL, KL., WARE, RS., DAVIES, PSW., BOYD RN., 2012. 
Lo ng itud ina l c o ho rt p ro to c o l stud y o f o ro p ha ryng e a l d ysp ha g ia : re la tio nship s 
to  g ro ss mo to r a tta inme nt, g ro wth a nd  nutritio na l sta tus in pre sc ho o l c hild re n 
with c e re b ra l p a lsy. British Me dic a l Jo urna l, 2(4); Op e n 0:e 001460 do i: 
10.1136/b mjo p e n-2012-001460 
BENIS, MM., 2002. Are  p a c ifie rs a sso c ia te d  with e a rly we a ning  fro m 
b re a stfe e d ing ?  Adva nc e s in Ne o na ta l Ca re , 2(5); p p  259 - 266 
BENNETT, JW, PASC AL, HHM., VAN LIESHOUT, PHHM, STEELE, CM., 2007.To ng ue  
c o ntro l fo r spe e c h a nd  swa llo wing  in he a lthy yo ung e r a nd  o ld e r sub je c ts. 
Inte rna tio na l Jo urna l o f Oro fac ia l Myo lo g y, 33(1); p p  5 - 18 
BENNETT, JW., VAN LIESHOUT, PHHM. PELLETIER, C A., STEELE, CM., 2009. Sip  
sizing  b e ha vio urs in na tura l d rinking  c o nd itio ns c o mp a re d  to  instruc te d  
e xp e rime nta l c o nd itio ns. Dysp ha g ia , 24(2); p p  152 – 158 
BERNARD - BONIN, A., 2006. Fe e d ing  p ro b le ms in infa nts a nd  to d d le rs. 
Ca nadia n Fa mily Physic ia n 52 (4); p p  1247 - 1251  
 
BERNBAUM, JC ., PEREIRA, GR., WATKINS, JB., PECKHAM, GJ., 1983. 
“No nnutritive  suc king  d uring  g a va g e  fe e d ing  e nha nc e s g ro wth a nd  
ma tura tio n in pre ma ture  infa nts.”  Pe dia tric s, 71(1); p p  41–45 
 
BERNE, E., 1964. Ga me s Pe o p le  Pla y – The  Ba sic  Ha nd Bo o k o f Tra nsac tio na l 
Ana lysis. Ne w Yo rk: Ba lla ntine  Bo o ks. ISBN 0-345-41003-3 
 
BHATIA, J. & PARISH, A., 2009. GERD o r no r GERD: the  fussy infa nt. Jo urnal o f 
Pe rina to lo g y,  29(2); p p  S7-S11 
  255 
BILLEAUD, C ., GUILLET, J., SANDLER, B., 1990. Ga stric  e mp tying  in infa nts with o r 
witho ut g a stro -e so p ha g e a l re flux a c c o rd ing  to  the  typ e  o f milk. Euro p e a n 
Jo urna l o f C linic a l Nutritio n, 44(8); p p  577 - 583 
BINGHAM, PM., 2009. De p riva tio n a nd  d ysp ha g ia  in p re ma ture  infa nts. Jo urna l 
o f Child Ne uro lo g y, 24(6); p p  743-749 
BINGHAM, PM., ABBASI, S., SIVIERI ,E., 2003. A p ilo t stud y o f milk o d o r e ffe c t o n 
no n-nutritive  suc king  b y p re ma ture  infa nts. Arc hive s o f Pe dia tric s a nd 
Ado le sc e nt Me dic ine , 157(1); p p  72 - 75  
BINGHAM, PM., ASHIKAYA, T., ABBASI, S., 2010. Pro sp e c tive  stud y o f no n - 
nutritive  suc king  a nd  fe e d ing  skills in p re ma ture  infa nts. Arc hive s o f Dise a se  in 
Childho o d : Fe ta l&  Ne o na ta l Editio n, 95(3) ;  F194-F200 
do i:10.1136/a dc .2009.164186 
   
BINKOFSKI, F., SCHNITZLER, A., ENCK, P., FREILING, T., POSSE, S., SEITZ, RJ., 
FREUND, H -J., 1998. So ma tic  a nd  limb ic  c o rte x a c tiva tio n in e so p ha g e a l 
d iste ntio n: a  func tio na l ma g ne tic  re so na nc e  ima g ing  stud y. Annals o f 
Ne uro lo g y, 44(5); p p  811–815  
 
BIRCH, LL. & MARLIN, DW., 1982. I d o n’ t like  it; I ne ve r trie d  it: e ffe c ts o f 
e xp o sure  o n two -ye a r-o ld  c hild re n’ s fo o d  p re fe re nc e s. Ap pe tite ,  3(4); p p  
353–360 
 
BISHOP, B. 1974. Vib ra tio n stimula tio n I: Ne uro p hysio lo g y o f mo to r re sp o nse s 
e vo ke d  b y vib ra to ry stimula tio n. Physic a l The ra p y, 54(6); p p  1273-1281 
 
BISHOP, B. 1975. Vib ra tio n stimula tio n III: Po ssib le  a p p lic a tio ns o f vib ra tio n in 
tre a tme nt o f mo to r d ysfunc tio n. Physic a l The ra p y, 55(2); p p  139 -143 
 
BITHONEY, WG.,MCJUNKIN, J.,EG AN, H.,SNYDER, J.,MUNIER, A., 1989. 
Pro sp e c tive  e va lua tio n o f we ig ht g a in in b o th no no rg a nic  a nd  o rg a nic  fa ilure  
to  thrive  c hildre n: An o utp a tie nt tria l o f a  multid isc ip lina ry te a m inte rve ntio n 
stra te g y. Jo urna l o f De ve lo p me nta l a nd Be ha vio ra l Pe dia tric s, 10(1); p p  27 – 
31 
 
BLACKMAN, JA. & NELSON, CLA., 1987. Ra p id  intro d uc tio n to  o ra l fe e d ing s to  
tub e -fe d  p a tie nts. De ve lo p me nt a nd Be ha vio ra l Pe dia tric s, 8(2); p p  63 -67 
 
BLANK, SC .; SCOTT, SK., MURPHY, K., WARBURTON, E., WISE, RJS., 2002. Sp e e c h 
p ro d uc tio n: We rnic ke , Bro c a  a nd  b e yo nd . Brain, 125(8); p p  1829 – 1838 
 
BLAYMORE-BIER, J., FERGUSON, A., CHO, C .,1993. The  o ra l mo to r d e ve lo p me nt 
o f lo w-b irth we ig ht infa nts who  und e rwe nt o ro la ryng e a l intub a tio n during  the  
ne o na ta l p e rio d . Ame ric a n Jo urna l o f Disa b ilitie s in Childre n, 147(4): p p  858 - 
862  
 
BLEACH, NR., 1993. The  Ga g  re fle x a nd  a sp ira tio n – A re tro sp e c tive  a na lysis o f 
120 p a tie nts a sse sse d  b y vid e o fluro sc o p y. Clinic a l Oto laryng o lo g y & Allie d 
Sc ie nc e s, 18 (4); p p   303-307 
  256 
 
BLISSETT, J.& HARRIS, G ., 2002. A b e ha vio ura l inte rve ntio n with a  c hild  with 
fe e d ing  pro b le ms. Jo urna l o f Huma n Nutritio n a nd Die te tic s, 15(4); p p  255 
– 60 
 
BLOCKLEY J. & MILLER G . 1971. Fe e d ing  te c hniq ue s with c e re b ra l –p a lsie d  
c hildre n. Physio the rapy 57 ; 300 – 308 
 
BLOOMBERG, K., WEST, D., JOHNSON, H., & IANCONO, T.  2009. Trip le  C  
Ma nua l a nd  Che c klists, Re vise d . SCOPE: Vic to ria . 
 
BLOOMBERG K., WEST D., JOHNSON H.,IANCO T.& Co mmunic a tio n Re so urc e  
Ce ntre  – SCOPE., 2009. The  Trip le  C : Che c klist o f Co mmunic a tio n 
Co mp e te nc ie s. Pub : Sp e c tro nic s 
 
BLUMENFELD, L., HAHN, Y., LEPAGE, A., LEONARD, R., BELANFSKY, PC ., 2006. 
Tra nsc uta ne o us e le c tric a l stimula tio n ve rsus tra d itio na l d yspha g ia  the ra p y: 
no n - c o nc urre nt c o ho rt stud y. Oto laryng o lo g y - He a d & Ne c k Surg e ry, 135(5); 
p p  754-757 
 
BOBARTH, K., 1980. A ne uro p hysio lo g ic a l b asis fo r the  tre a tme nt o f c e re b ra l 
p a lsy. Phila d e lp hia  (Pa ), Lipp inc o tt  
 
BOCHNER, S. & JONES, J., 2003. Child la ng uag e  de ve lo p me nt: Le a rning  to  ta lk 
(2nd e ditio n) Whurr Pub lishe rs Limite d , Lo nd o n, Eng la nd    
 
BOHMER, CJM., NIEZEN - DE BOER, MC., KLINKENBERG – KNOL, EC., DEVILLE, 
WL.,NADORP, JH., MEUWISSEN, SGM., 1999. The  p re va le nc e  o f g a stro -
o e so p ha g e a l re flux d ise a se  in institutio na lize d  inte lle c tua lly d isa b le d  
ind ivid ua ls. Ame ric a n Jo urnal o f Ga stro e nte ro lo g y, 94(3); p p  804-810 
 
BOIRON, M., DA NOBREG A, L., ROUX, S., NENROT, A., SALIBA, E., 2007.  Effe c ts 
o f o ra l stimula tio n a nd  o ra l supp o rt o n no n-nutritive  suc king  a nd  fe e d ing  
p e rfo rma nc e  in p re te rm infa nts. De ve lo p me nta l Me dic ine  a nd Child 
Ne uro lo g y, 49 (6); p p  439-444 
 
BORR, C .,HIELSCHER-FASTABEND, M.,LUCKING, P.,LUCKING, A.,  2007. Re lia b ility 
& va lid ity o f c e rvic a l a usc ulta tio n. Dysp ha g ia , 22 (2); p p  225 – 234 
 
BOSHART, C ., 1998. Ora l mo to r a nalysis a nd re me dia tio n te c hniq ue s. 
Te me c ula , CA; Sp e e c h Dyna mic s  
 
BOSMA, JF.,1963a . Ma tura tio n o f func tio n o f the  o ra l a nd  p ha ryng e a l re g io n. 
Ame ric a n Jo urna l o f Ortho do ntic s, 49(2);  p p  94-104 
 
BOSMA, JF.,1963b . Ora l a nd  p ha ryng e a l d e ve lo p me nt a nd  func tio n. Jo urna l 
o f De nta l Re se a rc h, 42(1;p p  375-380 
 
  257 
BOSMA, JF.,1967. Huma n Infa nt Ora l Func tio n. In J.F. Bo sma  (Ed )., Symp o sium 
o n o ra l se nsa tio n a nd p e rc e p tio n, (p p  98-110); Sp ring fie ld , IL; Cha rle s C . 
Tho ma s 
 
BOSMA, JF., 1985. Po stna ta l o nto g e ny o f p e rfo rma nc e s o f the  p ha rynx, la rynx, 
a nd  mo uth. Ame ric a n Re vie w o f Re sp ira to ry Dise a se , 131(Sup ple me nt 5); p p  
S10–S15 
 
BOSMA, JF.,1986. De ve lo p me nt o f fe e d ing . Clinic a l Nutritio n, 5(5); p p  210-218 
BOSSCHER, D., VAN C AILLIE-BERTRAND, M., VAN C AUWENBERGH, R.,DEELSTRA, 
H., 2003.  Ava ila b ilitie s o f c a lc ium iro n a nd  zinc  fro m d a iry infa nt fo rmula s is 
a ffe c te d  b y so lub le  d ie ta ry fib re s a nd  mo d ifie d  sta rc h fra c tio ns. Nutritio n, 
19(5); p p  641 - 645 
BOSWELL S., 2004. Inte rna tio na l a g re e me nt b ring s mutua l re c o g nitio n o f 
c e rtific a tio n. The  ASHA Le a de r, 1; 22 
 
BOURS, GJ. , SPEYER,, R., LEMMENS, J., LIMBURG, M. DE WIT, R., 2009. Be d side  
sc re e ning  te sts vs. vid e o fluo ro sc o p y o f fib re o p tic  e nd o sc o p ic  e va lua tio n o f 
swa llo wing  to  d e te c t d ysp ha g ia  in p a tie nt re vie w. Jo urna l o f Adva nc e d 
Nursing ,  65 (3); p p  477-493 
 
BOWERMAN, M. & LEVINSON S., 2001. Intro d uc tio n In: Bo we rma n M a nd  
Le vinso n S (Ed s) La ng ua g e  Ac q uisitio n a nd Co nc e p tua l De ve lo p me nt; p p  1-
16. Ca mb s: CUP 
 
BOWLBY, J.,1969. Atta c hme nt. Attac hme nt a nd Lo ss: Vo l. 1. Lo ss;  Ra nd o m 
Ho use , UK 
 
BOWLBY, J.,1973. Atta c hme nt a nd Lo ss: Vo l. 2. Se p ara tio n; Ho g a rth, Lo ndo n  
 
BOYLE, EM., FREER, Y., KHAN-ORACKZAI, Z., WATKINSON, M.,WRIGHT, E., 
AINSWORTH,JR., MCINTOSH, N., 2006.  Suc ro se  a nd  no n-nutritive  suc king  fo r 
the  re lie f o f p a in in sc re e ning  fo r re tino p a thy o f p re ma turity: a  ra ndo mise d  
c o ntro lle d  tria l. Arc hive s o f Dise a se  in Childho o d Fe ta l a nd Ne o na ta l Editio n, 
.91(3); p p  F166 – F168 do i: 10.1136/a dc .2005.087668 
 
BOUCHER, J. & LEWIS, V.,1997.  Pre sc ho o l La ng ua g e  Sc a le s-3 (UK). Lo nd o n: 
The  Psyc ho lo g ic a l Co rp o ra tio n UK 
 
BRACKETT, K.,ARVEDSON, JC .,MANNO, CJ., 2006. Pe d ia tric  fe e d ing  a nd  
swa llo wing  d iso rde rs. Ge ne ra l a sse ssme nt a nd  inte rve ntio n. Pe rspe c tive s o n 
swa llo wing  & swa llo wing  diso rde rs (Dysp ha g ia ), 15(3); p p  10 -15 
 
BRINDLEY, C ., C AVE, D.,CRANE, S.,LEES, J.,MOFFAT, V.,1996. Pa e d ia tric  Ora l 
Skills Pa c ka g e  – POSP. Winslo w Pre ss, UK 
 
BRAGELIEN,R., ROKKE, W., MARKESTAD, T. 2007. Stimula tio n o f suc king  a nd  
swa llo wing  to  p ro mo te  o ra l fe e d ing  in pre ma ture  infa nts. Ac ta  Pa e dia tric a  
(Oslo , No rwa y: 1992), 96(10); p p  1430-1432 
  258 
 
BRAUN, M. & PALMER, M.,1985. A p ilo t stud y o f o ra l mo to r d ysfunc tio n in a t-risk 
infa nts. Physic a l and Oc c up a tio na l The rap y in Pe dia tric s, 5(1); p p  13–25 
 
BROAD, CD.,1930. Five  Typ e s o f Ethic a l The o ry. Ne w Yo rk: Ha rc o urt, Bra c e  a nd  
Co  
 
BRODSKY, MB., MCFARLAND, DH., MICHEL, Y.,ORR, SB., MARTIN-HARRIS, B., 
2012. Sig nific a nc e  o f no nre sp ira to ry a irflo w during  swa llo wing . Dysp ha g ia , 
27(1); p p  178–184 
 
BROUSSARD, DL. & ALTSCHULER, SM., 2000. Ce ntra l inte g ra tio n o f swa llo w a nd  
a irwa y – p ro te c tive  re fle xe s. The  Ame ric a n Jo urnal o f Me dic ine , 108 (4; p p ) 
162 – 167 
 
BRUMMELTE S.,GRUNAU RE.,SYNNES AR., 2011. De c lining  c o g nitive  
d e ve lo p me nt fro m 8 to  18 mo nths in p re te rm c hild re n p re d ic ts p e rsisting  
hig he r p a re nting  stre ss. Ea rly Huma n De ve lo pme nt;87:p p  273-80 
BRYANT, KN., FINNEGAN, E., BERNBAUM, K., 2012.  VFS  Intra jud g e  Re lia b ility 
Using  a  Fre e  a nd  Dire c te d  Se a rc h. Dysp ha g ia , 27(1); p p  53–63 
 
BRYANT, MH., & BRYANT, ML., 1991. Bio fe e d b a c k in the  tre a tme nt o f a  
se le c te d  d ysp ha g ia  c lie nt. Dysp ha g ia , 6(3); p p  140–144 
 
BUCKLEY, B., 2003. Childre n’ s c o mmunic a tio n skills. Fro m b irth to  five  ye a rs. 
Ro utle d g e ; Ta ylo r & Fra nc is Gro up , Lo nd o n a nd  Ne w Yo rk 
 
BUCKNER, RL., BANDETTINI, PA., O ’ CRAVEN, KM., SAVOY, RL.,PETERSEN, SE., 
RAICHEL, ME., ROSEN, BR., 1996.  De te c tio n o f c o rtic a l a c tiva tio n during  
a ve ra g e d  sing le  tria ls o f a  c o g nitive  ta sk using  func tio na l ma g ne tic  
re so na nc e  ima g ing . Pro c e e ding s o f the   Na tio na l  Ac a de my o f Sc ie nc e s, 
93(25); p p  14878–14883  
 
BUDD, KS., MCGRAW, TE.,FARISZ, R., MURPHY, R., HAWKINS, D., HEILMA, N., 
WERLE, M.,1992. Psyc ho so c ia l c o nc o mita nts o f c hildre n’ s fe e d ing  d iso rd e rs. 
Jo urna l o f Pe dia tric  Psyc ho lo g y, 17(1); p p  81 -94  
BUENO,M., YAMADA, J., HARRISON, D.,KHAN, S.,OHLSSON, A., 2013.  A 
syste ma tic  re vie w a nd  me ta -a na lyse s o f no nsuc ro se  swe e t so lutio ns fo r p a in 
re lie f in ne o na te s. Pain Re se a rc h a nd Ma na g e me nt, 18(3) ; p p 153 -161 
BULOW, M., OLSSON, R., EKBERG, O ., 1999. Vid e o ma no me tric  a na lysis o f 
supra g lo ttic  swa llo w, e ffo rtful swa llo w, a nd  c hin tuc k in p a tie nts with 
p ha ryng e a l d ysfunc tio n. Dysp ha g ia , 16(3); p p  190 – 195  
 
BULOW, M., OLSSON, R., EKBERG, O ., 2002. Sup ra g lo ttic  swa llo w, e ffo rtful 
swa llo w, a nd  c hin tuc k d id  no t a lte r hyp o p ha ryng e a l intra b o lus pre ssure  in 
p a tie nts a fte r p ha ryng e a l d ysfunc tio n. Dysp ha g ia , 17(3); p p  197 – 201 
 
  259 
BULOW, M; OLSSON, R; EKBERG, O ., 2003. Vid e o ra d io g ra p hic  a na lysis o f ho w 
c a rb o na te d  thin liq uids a nd  thic ke ne d  liq uids a ffe c t the  p hysio lo g y o f 
swa llo wing  in sub je c ts with a sp ira tio n o n thin liq uids. Ac ta  Radio lo g ic a , 44(4); 
p p  366 – 372 
BURMUCIC, KT., DEUTSCHMANN, A., SCHEER, PJ., DUNITZ – SCHEER, M., 2006. 
Tub e  we a ning  a c c o rd ing  to  the  Gra z mo d e l in two  c hildre n with Ala g ille  
synd ro me . Pe dia tric  Tra nsp la nt, 10(8); p p  934 – 937 
BURKLOW, K., MCGRATH, A. & KAUL, A. 2002. Ma na g e me nt a nd  pre ve ntio n o f 
fe e d ing  pro b le ms in yo ung  c hild re n with p re ma turity a nd  ve ry lo w b irth 
we ig ht. Infa nts & Yo ung  Childre n, 14(4); p p  19 - 30 
 
BURKHEAD, LM., SAPIENA, CM., ROSENBEK, JC .,2007. Stre ng th-Tra ining  e xe rc ise  
in d ysp ha g ia  re ha b ilita tio n: p rinc ip le s, p ro c e dure s, a nd  d ire c tio ns fo r future  
re se a rc h Dysp ha g ia , 22(3); p p  251 – 265  
 
BURROUGHS, A., ASONYE, U., ANDERSON, G ., VINAYAG AR, D., 1978. The  e ffe c t 
o f no nnutritive  suc king  o n tra nsc uta ne o us o xyg e n te nsio n in no nc rying , 
p re te rm ne o na te s. Re se a rc h Nursing  He a lth, 1(1); p p  69 – 75 
 
BUTCHER, PR., WIJNBERG-WILLIAMS, BJ., HEGEMANN, N., STREMMELAAR, 
EF.,SCHOEMAKER, MM., MEERE, JJ., 2004. Ma te rna l rig id ity in infa nc y a nd  le ve l 
o f inte llig e nc e  a t sc ho o l a g e  in c hild re n b o rn p re te rm. Child Psyc hia try a nd 
Huma n De ve lo p me nt, 34(3); p p  203 – 217 
 
BUTT, M. & KISLIEVSKY, B.,(2000). Music  mo d ula te s b e ha vio ur o f p re ma ture  
infa nts fo llo wing  he e l la nc e . Ca na dia n Jo urna l o f Nursing  Re se arc h, 31(4); p p  
17–39 
 
BYARS, KC., BURKLOW, KA., FERGUSON, K., O ’ FLAHERTY, T., SANTORO, K., KAUL, 
A., 2003.  A multic o mpo ne nt b e ha vio ura l pro g ra m fo r o ra l a ve rsio n in c hild re n 
d e pe nd e nt o n g a stro sto my fe e d ing s. Jo urna l o f Pe dia tric  Ga stro e nte ro lo g y 
a nd Nutritio n, 37(4); p p  473 – 480 
 
CALLAHAN, JL. & HYNAN, MT.,2002.Ide ntifying  mo the rs a t risk fo r p o stna ta l 
e mo tio na l d istre ss. Furthe r e vid e nc e  fo r the  va lid ity o f the  p e rina ta l 
p o sttra uma tic  stre ss d iso rd e r q ue stio nna ire . Jo urnal o f Pe rina to lo g y, 22(6); p p  
448 – 454 
 
CALLEN, J.& PINELLI, J., 2005. A re vie w o f the  lite ra ture  e xa mining  the  b e ne fits 
a nd  c ha lle ng e s, inc id e nc e  a nd  dura tio n, a nd  b a rrie rs to  b re a stfe e d ing  in 
p re te rm infa nts. Adva nc e s in Ne o na ta l Ca re , 5 (2); p p  77-88 
 
CALIS, EAC., VEUGELERS, R., SHEPPARD, JJ., TIBBOELl, D.,EVENHUIS, HM., 
PENNING, C ., 2008. Dysp ha g ia  in c hild re n with se ve re  g e ne ra lize d  c e re b ra l 
p a lsy a nd  inte lle c tua l d isa b ility. De ve lo p me nta l Me dic ine  and Child 
Ne uro lo g y,  50(8); p p  625 -630 
 
CALRLSTEDT, K., HENNINGSON, G ., DAHLOF, G ., 2003. A fo ur –ye a r lo ng itud ina l 
stud y o f p a la ta l p la te  the ra p y in c hild re n with Do wn synd ro me : e ffe c ts o n o ra l 
  260 
mo to r func tio n , a rtic ula tio n a nd  c o mmunic a tio n p re fe re nc e s. Ac ta  
Odo nto lo g ic a  Sc a ndana via ,  61(1); p p  39 -46 
 
CARBAJALl, R., CHAUVET, X., COUDERC, S., 1999. Ra nd o mise d  tria l o f 
a na lg e sic  e ffe c ts o f suc ro se , g luc o se , a nd  pa c ifie rs in te rm ne o na te s. British 
Me dic a l Jo urna l, 319(7222); p p  1393 – 7 
 
CARLSON, SE., COOKE, RJ., RHODES, PG ., PEEPLES, JM., WERKMAN, SH.,1991. 
Lo ng  te rm fe e d ing  o f fo rmula s hig h in lino le nic  a c id  a nd  ma rine  o il to  ve ry lo w 
b irth we ig ht infa nts: p ho sp ho lid  fa tty a c id s. Pe dia tric  Re se a rc h, 30(5); p p  404-
412 
 
CARNABY-MANN, G D. & CRARY, MA., 2007. Exa mining  the  e vide nc e  o n 
ne uro musc ula r e le c tric a l stimula tio n fo r swa llo wing : a  me ta -a na lysis. Arc hive s 
o f Oto la ryng o lo g y, He a d & Ne c k Surg e ry, 133(6); p p  564-571  
 
CARR SWIFT, M. & SCHOLTEN, I., 2009. No t fe e d ing , no t c o ming  ho me : 
p a re nta l e xpe rie nc e s o f infa nt fe e d ing  d iffic ultie s a nd  fa mily re la tio nship s in a  
ne o na ta l unit. Jo urna l o f C linic a l Nursing , 19(2); p p  249 – 258 do i: 
10.1111/j.1365-2702.2009.02822.x 
 
CARROLL, WR., LOCHER, JL., C ANON, CL., BO HANNON, IA., MCCOLLOCH, NL., 
MAGNUSON, J., 2008. Pre tre a tme nt swa llo wing  e xe rc ise s imp ro ve  swa llo w 
func tio n a fte r c he mo ra d ia tio n. La ryng o sc o pe , 118(1); p p  39 – 43 
 
CARRUTH, B. & SKINNER, J., 2002. Fe e d ing  b e ha vio urs a nd  o the r mo to r 
d e ve lo p me nt in he a lthy c hild re n(2–24 mo nths). Jo urna l o f the  Ame ric a n 
Co lle g e  o f Nutritio n, 21(2); p p   88–96 
 
CASE-SMITH, J., 1987. An e ffic a c y stud y o f o c c upa tio na l the ra p y with hig h risk 
ne o na te s. The  Ame ric a n Jo urna l o f Oc c up a tio na l The ra p y, 42 (8); p p  499 – 
506 
 
CASS, H., WALLIS, C ., RYAN, M., REILLY, S., MC HUGH, K., 2005. Asse ssing  
p ulmo na ry c o nse q ue nc e s o f d ysp ha g ia  in c hildre n with ne uro lo g ic a l 
d isa b ilitie s: whe n to  inte rve ne ?  De ve lo p me nta l Me dic ine  a nd Child 
Ne uro lo g y, 47(5); p p  347 – 352 
 
CASTRO – ALAMANCOS, MA., 2002. Pro p e rtie s o f p rima ry se nso ry (le mnisc a l) 
syna pse s in the  ve ntro b a sa l tha la mus a nd  the  re la y o f hig h-fre q ue nc y se nso ry 
inp uts. Jo urna l o f Ne uro p hysio lo g y, 87(2); p p  946–953 
 
CERRO, N.,ZEUNERT ,S.,SIMMER, KN.,DANIELS, LA., 2002. Ea ting  b e ha vio ur o f 
c hildre n 1.5 – 3.5 ye a rs b o rn p re te rm: Pa re nts p e rc e p tio ns. Jo urna l o f 
Pa e dia tric s a nd Child He a lth, 38(1); p p  72-78 
 
CHADWICK, DD., JOLLIFFE, J.,GOLDBART, J., 2002. Ca re r kno wle d g e  o f 
d ysp ha g ia  ma na g e me nt stra te g ie s. Inte rna tio na l Jo urna l o f La ng ua g e  a nd 
Co mmunic a tio n Diso rde rs, 37(3); p p  345-357 
 
  261 
CHADWICK ,DD., JOLLIFFE, J., GOLDBART, J., 2003. Ad he re nc e  to  e a ting  a nd  
d rinking  g uide line s fo r a d ults with inte lle c tua l d isa b ilitie s a nd  d ysp ha g ia . 
Ame ric a n Jo urna l o n Me nta l Re ta rda tio n, 108(3);  p p  202 - 211 
 
CHADWICK, DD., JOLLIFFE, J., GOLDBART, J., BURTON, MH., 2006. Ba rrie rs to  
c a re g ive r c o mp lia nc e  with e a ting  a nd  d rinking  re c o mme nda tio ns fo r a d ults 
with inte lle c tua l d isa b ilitie s a nd  d ysp ha g ia . Jo urnal o f Ap plie d Re se arc h in 
Inte lle c tua l Disab ilitie s, 19(2); p p  153-162 
 
CHANG, Y., LIN, C ., LIN, Y., LIN, C-H., 2007. Effe c ts o f sing le -ho le  a nd  c ro ss c ut 
nipp le  units o n fe e d ing  e ffic ie nc y a nd  p hysio lo g ic a l p a ra me te rs in pre ma ture  
infa nts. The  Jo urna l o f Nursing  Re se a rc h, 15 (3); p p  213 – 23 
 
CHAUMARTIN, N., MO NVILLE, M., LACHAUX, B., 2012. Dysp ha g ia  o r d ysp ha g ia s 
d uring  ne uro le p tic  me d ic a tio n. Enc é p ha le  - re vue  de  Psyc hia trie  C liniq ue  
Bio lo g iq ue  e t Thé ra p e utiq ue , 38(4); p p  1010-1016 
 
CHEN, H., ROPER, SN.,2003. Re d uc tio n o f sp o nta ne o us inhib ito ry syna p tic  
a c tivity in e xpe rime nta l he te ro to p ic  g ra y ma tte r. Jo urnal o f Ne uro p hysio lo g y  
89, (1);  p p  150-158  do i:10.1152/jn.00325.2002 0022-3077 1522-1598  
 
CHERNEY, LR., HALPER, AS.,1989. Re c o ve ry o f o ra l nutritio n a fte r he a d  injury in 
a d ults. Jo urna l o f He ad Tra uma  Re hab ilita tio n, 4(4) ; p p  42–50 
 
CHERNEY, LR., HALPER, AS.,1996. Swa llo wing  pro b le ms in a d ults with tra uma tic  
b ra in injury. Se minars in Ne uro lo g y, 16(4);  p p  349–353 
CHIAT S, ROY P, 2007. The  Pre sc ho o l Re pe titio n Te st: An e va lua tio n o f 
p e rfo rma nc e  in typ ic a lly d e ve lo p ing  a nd  c linic a lly re fe rre d  c hild re n. Jo urna l 
o f Sp e e c h, La ng ua g e , a nd He aring  Re se a rc h, 50, 429-443 
CHIAT S, ROY P, 2008. Ea rly p ho no lo g ic a l a nd  so c io c o g nitive  skills a s p re d ic to rs 
o f la te r la ng ua g e  a nd  so c ia l c o mmunic a tio n o utc o me s. Jo urna l o f Child 
Psyc ho lo g y a nd Psyc hia try, 49, 635-645 
CHIAT S, ROY P, 2013. Ea rly pre d ic to rs o f la ng ua g e  a nd  so c ia l c o mmunic a tio n 
impa irme nts a t 9-11 ye a rs: A fo llo w-up  stud y o f e a rly-re fe rre d  c hild re n. Jo urna l 
o f Sp e e c h, La ng ua g e , a nd He aring  Re se a rc h, 56, 1824-36 
CHO, J., HOLDITCH – DAVIS, D., MILES, MS., 2008. Effe c ts o f ma te rna l 
d e pre ssive  symp to ms a nd   infa nt g e nd e r o n the  inte ra c tio ns b e twe e n 
mo the rs a nd  the ir me d ic a lly a t-risk infa nts. Jo urnal o f Ob ste tric , Gyne c o lo g ic , 
& Ne o na ta l Nursing ,  37(1); p p   58 – 70; do i:10.1111/j.1552-6909.2007.00206.x 
 
CHOI, KD., CHUN, JU.,HAN, MG.,PARK, SH., 2006 Emb o lic  inte rna l a ud ito ry 
a rte ry infa rc tio n fro m ve rte b ra l a rte ry d isse c tio n . Jo urna l o f the  Ne uro lo g ic a l 
Sc ie nc e s, 246 (1-2); p p   169-172 
 
CHRISTIAANSE, ME., MABE, B., RUSSELL, G ., SIMEONE, TL., FORTUNATO, J., RUBIN, 
B., 2011. Ne uro musc ula r Ele c tric a l Stimula tio n is No  Mo re  Effe c tive  tha n Usua l 
  262 
Ca re  fo r the  Tre a tme nt   o f Prima ry Dysp ha g ia  in Child re n. Pe dia tric  
Pulmo no lo g y,46(6); p p  559–565 
 
CHRISTENSEN, MS. & HANSON, ML., 1981. An inve stig a tio n o f the  e ffic a c y o f 
o rra l myo func tio na l the ra p y a s a  p re c urso r to  a rtic ula tio n the ra p y fo r p re -first 
g ra de  c hild re n. Jo urna l o f Sp e e c h & He a ring  Diso rde rs, 46(2); 160 – 167 
 
CICHERO, J. & MURDOCH, B. Ed s., 2006. Dysp ha g ia : Fo unda tio n, The o ry a nd 
Pra c tic e . Pub : J. Wile y a nd  So ns 
 
CICHEWICZ, DL., 2004. Syne rg istic  inte ra c tio ns b e twe e n c a nna b ino id  a nd  
o p io id  a na lg e sic s. Life  Sc ie nc e s,  74(11); p p  1317 - 1324 
 
CLARK, H M., 2003. Ne uro musc ula r tre a tme nts fo r spe e c h a nd  swa llo wing : A 
tuto ria l. Ame ric a n Jo urna l o f Spe e c h - La ng ua g e  Pa tho lo g y,  12(4);  p p  400-415 
 
CLARK, M., C ARR, L., REILLY, S., NEVILLE, BGR., 2000. Wo rc e ste r-Dro ug ht 
synd ro me  ; a  mild  te tra p le g ic  p e risylvia n c e re b ra l pa lsy: A re vie w o f 47 c a se s. 
Brain, 123 (10); p p  2160 – 2170  
 
CLARK, HM., O ’ BRIEN, K., C ALLEJA, A., NEWC OMB CORRIE S., 2009. Effe c ts o f 
d ire c tio na l e xe rc ise  o n ling ua l stre ng th Jo urna l o f Spe e c h, La ng uag e , a nd 
He aring  Re se arc h, 52(4); p p  1034 – 1047 
 
CLARK, HM. & SOLOMON, NP., 2012. Ag e  a nd  se x d iffe re nc e s in o ro fa c ia l 
stre ng th. Dysp ha g ia , 27(1); p p  2 – 9  
 
CLARK, L., KENNEDY, G ., PRING,  T., HIRD,  M., 2007. Imp ro ving  b o ttle  fe e d ing  in 
p re te rm infa nts: Inve stig a ting  the  e le va te d  sid e -lying  p o sitio n. Infa nt,  3(4); p p  
154 - 158  
 
CLARKE ,P. & ROBINSON, MJ., 2004.Thic ke ning  milk fe e d s ma y c a use  
ne c ro tizing  e nte ro c o litis. Arc hive s o f Dise a se  in Childho o d Fe ta l a nd Ne o na ta l 
Editio n, 89(3); p p  F280 
 
CLAWSON,E., KUCHINSKI, K., BACH, R., 2007. Use  o f b e ha vio ura l inte rve ntio ns 
a nd  p a re nt e duc a tio n to  a d d re ss fe e d ing  d iffic ultie s fo r yo ung  c hildre n with 
sp a stic  d ip le g ic  c e re b ra l p a lsy. Ne uro  Re ha b ilita tio n,  22(5); p p   397 – 406 
 
COCKS, N., & FERREIRA, H., 2013. Wha t Info rma tio n Do  UK Sp e e c h a nd  
La ng ua g e  The ra p ists Use  Whe n Ma king  Ora l Ve rsus No n o ra l Fe e d ing  
Re c o mme nda tio ns fo r Ad ults with Oro p ha ryng e a l Dysp ha g ia ?  Dysp ha g ia , 
28(1); p p  43-57 
 
COKER-BOLT, P., JARRARD, C ., WOODARD, F., MERRILL, P., 2012. The  e ffe c ts o f 
o ra l mo to r stimula tio n o n fe e d ing  b e ha vio rs o f infa nts b o rn with unive ntric a l 
a na to my. Jo urna l o f Pe dia tric  Nursing , 28(1); p p  64 -71 
 
  263 
COLODNY, N., 2001.Effe c ts o f a g e , g e nde r, d ise a se , a nd  multisyste m 
invo lve me nt o n o xyg e n sa tura tio n le ve ls in dysp ha g ic  p e rso ns. Dysp ha g ia , 
16(1); p p  48–57 
 
COLODNY, N. 2002.  Inte rjud g e  a nd  intra jud g e  re lia b ilitie s in fib e ro p tic  
e nd o sc o p ic  e va lua tio n o f swa llo wing  (FEES) using  the  p e ne tra tio n-a sp ira tio n 
sc a le : a  re p lic a tio n stud y. Dysp ha g ia , 17(4); p p  308 - 315 
 
COLOMBO, J. 2001. The  d e ve lo p me nt o f visua l a tte ntio n in infa nc y. Annual 
Re vie w o f Psyc ho lo g y, 52; pp  337 – 367 
 
COLLINS, C  T., RYAN, P., CROWRHER, C  A., 2004. Effe c t o f b o ttle s, c up s, a nd  
d ummie s o n b re a st fe e d ing  in p re te rm infa nts: a  ra nd o mise d  c o ntro lle d  tria l. 
British Me dic a l Jo urna l, 329 (7459); p p  193-198 
COLLINS, MJ.,BAKHEIT, AMO.,1997. Do e s p ulse  o xime try re lia b ly d e te c t 
a sp ira tio n in d ysp ha g ic  stro ke  p a tie nts?  Stro ke ,  28(9); p p  1773 – 1775 
 
COHEN, LG., ZIEMANN, U., CHEN, R., CLASSEN, J., HALLETT, M.,GERLOFF, C .   
1998. Stud ie s o f ne uro p la stic ity with tra nsc ra nia l ma g ne tic  stimula tio n. Jo urna l 
o f C linic a l Ne uro p hysio lo g y, 15(4); p p  305 - 324 
 
CONWAY, A., 1994. Instrume nts in ne o na ta l re se a rc h: Me a suring  p re te rm 
infa nt fe e d ing  a b ility. Pa rt 1: Bo ttle  fe e d ing . Ne o na ta l Ne two rk, 13(4); p p  71 – 
74 
 
COOK, IJ. & KAHRILAS, PJ., 1999. AG A te c hnic a l re vie w o n ma na g e me nt o f 
o ro p ha ryng e a l d ysp ha g ia . Ga stro e nte ro lo g y, 116(2); p p  455-478  
 
CRAIG, AM. & BOUDIN, H., 2001. Mo le c ula r he te ro g e ne ity o f c e ntra l syna pse s: 
a ffe re nt a nd  ta rg e t re g ula tio n. Na ture  Ne uro sc ie nc e , 4(6); p p  569–578  
 
CRAIG, GM. & HIGGS, P., 2012. Risk o wne rs & risk ma na g e rs: De a ling  with the  
c o mple xity o f fe e d ing  c hildre n with ne uro de ve lo p me nta l d isa b ility: 
Ne g o tia ting  & c o mmunic a ting  he a lth risk. He a lth, Risk & So c ie ty, 14(7 - 8); p p  
627 - 637  
 
CRAIG, CM., LEE, DM., FREER, YN., LAING, IA., 1999. Mo d ula tio ns in b re a thing  
p a tte rns d uring  inte rmitte nt fe e d ing  in te rm infa nts a nd  pre te rm infa nts with 
b ro nc ho p ulmo na ry d ysp la sia . De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 
41(9);  p p  616 – 624 
  
CRAIG, GM., C ARR, LJ., C ASS, H., HASTINGS, RP., LAWSON, M., REILLY, S., RYAN, 
M., TO WNSEND, J., SPITZ, L.,  2003a . Me d ic a l, surg ic a l a nd  he a lth o utc o me s o f 
g a stro sto my fe e d ing . De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 48(5); 
p p  353 -360 
 
CRAIG, G  M., & SC AMBLER,  G ., 2006. Ne g o tia ting  mo the ring  a g a inst the   
o d d s: Ga stro sto my tub e  fe e d ing , stig ma , g o ve rnme nta lity a nd  d isa b le d  
c hildre n. So c ia l Sc ie nc e  & Me dic ine ,  62 (5); p p  1115−1125 
 
  264 
CRAIG, G ., SC AMBLER, G ., SPITZ, L., 2003b . Why p a re nts o f c hildre n with 
ne uro de ve lo p me nta l d isa b ilitie s re q uiring  g a stro sto my fe e d ing  ne e d  mo re  
supp o rt. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 45(3); p p  183 – 188 
CRARY, MA., 1995. A d ire c t inte rve ntio n p ro g ra m fo r c hro nic  ne uro g e nic  
d ysp ha g ia  se c o nda ry to  b ra inste m stro ke . Dysp hag ia , 10(1); p p  6–18 
CRARY, MA., 1997. Surfa c e  e le c tro myo g ra p hic  c ha ra c te ristic s o f swa llo wing  in 
d ysp ha g ia  se c o nda ry to  b ra inste m stro ke . Dysp hag ia , 12(4); p p  180 – 187 
CRARY, MA. & C ARNABY – MANN, GD., & FAUNCE, A., 2007. Ele c tric a l 
stimula tio n the ra p y fo r d ysp ha g ia : d e sc rip tive  re sults o f two  surve ys. 
Dysp ha g ia , 22(3); p p  165-173 
CRARY, MA. & GROHER, ME., 2000. Ba sic  c o nc e p ts o f surfa c e  
e le c tro myo g ra p hic  b io fe e db a c k in the  tre a tme nt o f d ysp ha g ia : a  tuto ria l. 
Ame ric a n Jo urna l o f Sp e e c h-La ng ua g e  Pa tho lo g y, 9(2); p p  116 – 125 
CRAWFORD, H., LESLIE, P.,DRINNAN,  MJ.,  2007. Co mplia nc e  with d ysp ha g ia  
re c o mme nda tio ns b y c a re rs o f a d ults with inte lle c tua l imp a irme nt. 
Dysp ha g ia ,22 (4); p p  326 –  334 
 
CREIGHTON DE. & SAUVE RS. 1988. The  Minne so ta  Infa nt De ve lo p me nt 
Inve nto ry in the  d e ve lo p me nta l sc re e ning  o f hig h-risk infa nts a t e ig ht mo nths. 
Ca nadia n Jo urna l o f Be ha vio ura l Sc ie nc e / Re vue  Ca na die nne  de s Sc ie nc e s 
du Co mp o rte me nt. 20(4); p p  424 -433CROFT, RD.,1992. Wha t c o nsiste nc y o f 
fo o d  is b e st fo r c hild re n with c e re b ra l p a lsy who  c a nno t c he w?  Arc hive s o f 
Dise a se  in Childho o d, 67(3); p p  269 – 271 
 
CROSS, D., LEONARD, BJ., SKAY, CL., RHEINBERGER, MM., 1998. Exte nd e d  
ho sp ita lisa tio n o f me d ic a lly sta b le  c hild re n de p e nd e d  o n te c hno lo g y: A fo c us 
o n muta b le  fa mily fa c to rs. Issue s in Co mpre he nsive  Pe dia tric  Nursing , 21(2); 
p p  63 – 84 
 
CROW, HC. & SHIP, JA.,1996. To ng ue  stre ng th a nd  e nd ura nc e  in d iffe re nt 
a g e d  ind ivid ua ls. Jo urna l o f Ge ro nto lo g y : Me dic a l Sc ie nc e s,  51A(5); p p   
M247 – M250 
 
CROWE, L., CHANG, A., WALLACE, K., 2012. Instrume nts fo r a sse ssing  re a d ine ss 
to  c o mme nc e  suc k fe e d s in pre te rm infa nts: e ffe c ts o n time  to  e sta b lish full 
o ra l fe e d ing  a nd  d ura tio n o f ho sp ita lisa tio n. Co c hra ne  Da ta b ase  o f 
Syste ma tic  Re vie ws 2012, Issue  4. Art: CD005586. DOI: 
10.1002/14651858.CD005586.p ub 2 
CRNIC KA., GREENBERG MT., RAGOZIN AS.,1983. Effe c ts o f stre ss a nd  so c ia l 
supp o rt o n mo the rs a nd  p re ma ture  a nd  full te rm infa nts. Child De ve lo p me nt; 
54 (4); p p  209-17 
CURLE, L. & KELLER, H., 2010. Re sid e nt inte ra c tio ns a t me a ltime s: a n 
e xp lo ra to ry stud y. Euro p e a n Jo urna l o f Ag ing , 7(3); p p  189 – 200 
 
  265 
CURRIER ,DP. & MANN ,R.,1983. Musc ula r stre ng th d e ve lo p me nt b y e le c tric a l 
stimula tio n in he a lthy ind ivid ua ls. Physic a l The rap y, 63(6); p p  915-921 
 
DA COSTA, SP., VAN DER ENGEL- HOEK, E ., BOSM AF., 2008. Suc king  a nd  
swa llo wing  in infa nts a nd  d ia g no stic  to o ls. Jo urnal o f Pe rina to lo g y, 28 (4; )p p  
247 – 257 
 
DA COSTA  ,SP, VAN DER SCHANS, CP, BOELEMA,  SR., VAN DER BOERMAN, 
MA. BOS, AF.,  2010a .  Suc king  pa tte rns in full te rm infa nts b e twe e n b irth a nd  
10 we e ks o f a g e . Infa nt Be ha vio r & De ve lo pme nt,  33(1); p p  61-67 
 
DA COSTA , SP., VAN DER SCHANS, CP. ZWEENS,  MJ., BOELEMA, SR., VAN DER 
BOERMAN, MA., 2010b .The  d e ve lo p me nt o f suc king  p a tte rns in pre te rm, sma ll-
fo r-g e sta tio na l a g e  infa nts.  The  Jo urna l o f Pe dia tric s, 157(4); p p  603 - 609 
 
DAHL, M., THOMMESSEN, M.,RASMUSSEN, M.,1996. Fe e d ing  a nd  nutritio na l 
c ha ra c te ristic s in c hildre n with mo d e ra te  o r se ve re  c e re b ra l pa lsy. Ac ta  
Pa e dia tric a  85(6); p p   697 – 701 
 
DALTON, C ., C APLES, M., MASH L., 2011. Ma na g e me nt o f d ysp ha g ia .  
 Le a rning  Disab ility in Pra c tic e , 14(9); p p  32 - 38 
 
DOBBELSTEYNE, C ., PEACOCKE, SD., BLAKE, K., CRIST, W., RASHID, M., 2008. 
Fe e d ing  d iffic ultie s in c hild re n with CHARGE  synd ro me : p re va le nc e , risk 
fa c to rs a nd  pro g no sis. Dysp ha g ia , 23(2); p p  127 – 135 
 
DOMARACKI, LS. & SISSON, LA., 1990. De c re a sing  d ro o ling  with o ra l mo to r 
stimula tio n in c hildre n with multip le  d iffic ultie s. Ame ric a n Jo urna l o f 
Oc c upa tio na l The rap y,  44(2); p p   160 - 167 
 
DANIELS, S., 2008. Dysp ha g ia  fo llo wing  stro ke . Oxfo rdshire  Plura l Pub lishing  
 
DANIELS, H., DEVLIEGER, H., C ASAER, P., EGG ERMONT, E.,1986. Nutritive  a nd  
no n-nutritive  suc king  in p re te rm infa nts. Jo urna l o f De ve lo p me nta l Physio lo g y,  
8(2); p p  117 - 121 
DANIELS, S K., 2008. The  Ba sic  Sc ie nc e  o f De g lutitio n: Ap p lic a tio n to  the  
C linic a l Wo rld . Pe rsp e c tive s o n Swa llo wing  a nd Swa llo wing  Diso rde rs 
(Dysp ha g ia ), 17 (4) ; p p 149 -153 
DANIELS, SK. & FOUNDAS, AL., 1997. The  ro le  o f the  insula r c o rte x in d ysp ha g ia . 
Dysp ha g ia , 12(3); p p  146 - 156 
 
DANIELS, SK. & FOUNDAS, AL.,  2001. Swa llo wing  p hysio lo g y o f se q ue ntia l stra w 
d rinking . Dysp ha g ia , 16(3); p p  176 - 182 
 
DANTAS, RO. & DODDS, WJ., 1990. Effe c t o f b o lus vo lume  a nd  c o nsiste nc y o n 
swa llo w-ind uc e d  sub me nta l a nd  infra hyo id  e le c tro myo g ra p hic  a c tivity. 
Bra zilian Jo urna l o f Me dic a l & Bio lo g ic a l Re se a rc h, 23(1); p p  37 – 44 
 
  266 
DANATAS, RO., DODDS,  WJ., MASSEY, BT., KERN, MK., 1989. The  e ffe c t o f hig h- 
vs lo w-de nsity b a rium p re p a ra tio ns o n the  q ua ntita tive  fe a ture s o f swa llo wing .  
Ame ric a n Jo urna l o f Ro e ntg e no lo g y,   153(6); p p  1191–1195 
 
DANATAS, RO., KERN, MK., MASSEY, BT., DODDS, WJ., KAHRILAS, PJ., BRASSEUR, 
JG .,1990. Effe c t o f swa llo we d  b o lus va ria b le s o n o ra l a nd  pha ryng e a l p ha se s 
o f swa llo wing . Ame ric a n Jo urna l o f Physio lo g y, 258(5 Pt 1); p p  G675–81 
 
DAVIS, E., SHELLY, A., WATERS, E., BOYD, R., COOK, K., DAVERN, M., 2009. The  
impa c t o f c a ring  fo r a  c hild  with c e re b ra l p a lsy: q ua lity o f life  fo r mo the rs a nd  
fa the rs. Child: Care , He a lth and De ve lo p me nt,  36(1); p p  63 – 73 
 
DAVIS, M., 1992. Fluids, e le c tro lyte s, a nd  nutritio n in the  lo w-b irth-we ig ht infa nt. 
NAACOGS: C linic a l Issue s in Pe rina ta l  Wo me n’ s He a lth Nursing . 3 (1); p p  45 - 
61 
 
DE BOW, SB., MCKENNA, JE., KOLB, B; COLBOURN, EF.,2004. Imme dia te  
c o nstra int-ind uc e d  mo ve me nt the ra p y c a use s lo c a l hyp o the rmia  tha t 
e xa c e rb a te s c e re b ra l c o rtic a l injury in ra ts. Ca na dia n Jo urna l o f Physio lo g y 
a nd Pha rmac o lo g y, 82(4); p p  231 –  237  
 
DE  CURTIS ,M., MCINTOSH, N., VENTURA, V., BROOKE, O .,1986. Effe c t o f 
no nnutritive  suc king  o n nutrie nt re te ntio n in pre te rm infa nts. The  Jo urna l o f 
Pe dia tric s, 109 (5);  p p  888 - 890 
 
DE G ANGI,G .., CRAFT, P.,  C ASTELLAN, J.,,1991. Tre a tme nt o f se nso ry, 
e mo tio na l, a nd  a tte ntio na l pro b le ms in re g ula to ry d iso rd e re d  infa nts: Pa rt 2. 
Infa nts a nd Yo ung  Childre n,  3(3); p p  9 - 19 
 
DE KUN, L., WILLINGER, M., PETITTI, DB., ODOULI, R., LIU, L., HOFFMAN, HJ., 2005. 
Use  o f a  d ummy (p a c ifie r) d uring  sle e p  a nd  risk o f sud d e n infa nt d e a th 
synd ro me  (SIDS): p o p ula tio n b a se d  c a se -c o ntro l stud y. British Me dic a l Jo urna l,  
332(1);  p p  18 – 22  do i; 10.1136/b mj.38671.640475.55 
 
DE LATEUR BJ.,1996. The ra p e utic  e xe rc ise . In  BRADDOM RL. (Ed ) Physic a l 
Me dic ine  a nd Re ha b ilita tio n (p p  401 – 419). Phila d e lphia : W.B. Sa und e rs  
 
DE MATTEO, C ., MATO VICH, D., HJARTARSON, A., 2005. Co mp a riso n o f c linic a l 
a nd  vide o fluo ro sc o p ic  e va lua tio n o f c hildre n with fe e d ing  a nd  swa llo wing  
d iffic ultie s. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 47(3); p p  149 – 157 
 
DEMIER, RL., HYNAN, MT., HATFIELD, RF., VARNER, MW., HARRIS, HB., 
MANNIELLO, RL., 2000. A me a sure me nt mo d e l o f p e rina ta l stre sso rs. Id e ntifying  
risk fo r p o stna ta l e mo tio na l d istre ss in mo the rs o f hig h-risk infa nts. Jo urnal o f 
C linic a l Psyc ho lo g y, 56(1); p p   89  - 100 
DE PIPPO, K.., HOLAS, MA., REDING, MJ.,1992. Va lid a tio n o f the  3o z wa te r 
swa llo w te st fo r a sp ira tio n fo llo wing  stro ke . Arc hive s o f Ne uro lo g y, 49(12); p p  
1259 - 1261  
  267 
 
DEL GIUDICE,  E., STAIANO, A., C APANO, G ., ROMANO, A., FLORIMONTE, L., 
MIELE, E., CIARLA, LC ., CAMPANOZZI, A., CRISANTI, AF., 1999. Ga stro inte stina l 
ma nife sta tio ns in c hild re n with c e re b ra l pa lsy. Brain De ve lo p me nt, 21(4); p p  
307 – 311 
 
DESCHENES, M.,KRAEMER, W., 2002. Pe rfo rma nc e  a nd  p hysio lo g ic  a d a p tio ns 
to  re sista nc e  tra ining . Ame ric a n Jo urna l o f Physic a l Me dic a l Re ha b ilita tio n, 
81(Sup p l); p p  S3 – S16  
DESCIPIO, WJ. &,KASLON, K., 1982. Co nd itio ne d  d ysp ha g ia  in c le ft p a la te  
c hildre n a fte r p ha ryng e a l fla p  surg e ry. Psyc ho so ma tic  Me dic ine , 44(3);p p  247 
– 257 
DEVINSKY ,O . & MORRELL, MJ., VOGT BA., 1995. Co ntrib utio ns o f a nte rio r 
c ing ula te  to  b e ha vio ur. Brain, 118 (Pa rt 1); p p  279 – 156 
 
DEWAR, RJ.,& JOYCE, MJ. 2006. Time -d e p e nd e nt rhe o lo g y o f sta rc h-b a se d  
thic ke ne rs a nd  the  c linic a l implic a tio ns fo r d ysp ha g ia  the ra p y. Dysp ha g ia , 
21(4); p p 264 - 269 
DIAMOND, MC., SCHEIBEL, AB., ElLSON,L.M.,1985. The  Huma n Bra in Co lo uring  
Bo o k. Ha rpe r Co llins Pub : Inc . NY 
DING, R., LARSON, CR., RADEMAKER, A.., 2002. Surfa c e  Ele c tro myo g ra p hic  
a nd  e le c tro g lo ttio g ra phic  stud ie s in no rma l sub je c ts unde r two  swa llo w 
c o nd itio ns: No rma l a nd  d uring  the  Me nd e lso hn ma no e uvre . Dysp ha g ia , 17(1); 
p p  1 – 12 
DI PIETRO, JA., HODGSON, DM., COSTIGAN, KA., HILTON, SC ., JOHNSON, TR. 
1996. Fe ta l ne uro b e havio ra l de ve lo p me nt, 67(5); p p  2553 - 2567 
DODRILL, P. 2011. Fe e d ing  d iffic ultie s in p re te rm infa nts. ICAN Infa nt, Child a nd 
Ado le sc e nt Nutritio n, 3(6); p p  324 - 328 
DODRILL,P., Mc MAHO N, S., WARD, E., WEIR, K., DONO VAN ,T., RIDDLE ,B., 2004. 
Lo ng -te rm o ra l se nsitivity a nd  fe e d ing  skills o f lo w-risk p re -te rm infa nts. Ea rly 
Huma n De ve lo p me nt,  76(1);p p  23 -37 
DOMARACKI, LS., & SISSON, LA., 1990. De c re a sing  dro o ling  with o ra l mo to r 
stimula tio n in c hildre n with multip le  d isa b ilitie s. Ame ric an Jo urna l o f 
Oc c upa tio na l The rap y, 44(8); p p  680 - 4 
DOUGLAS, J. & BYRON, M.,1996. Inte rvie w d a ta  o n se ve re  b e ha vio ura l e a ting  
d iffic ultie s in yo ung  c hild re n. Arc hive s o f Dise ase  in Childho o d, 75(4); p p  304 – 
308 
 
DOUGLAS, J. & HARRIS, B., 2001. “De sc rip tio n a nd  Eva lua tio n o f a  Da y-Ce ntre - 
Ba se d  Be ha vio ura l Fe e d ing  Pro g ra mme  fo r Yo ung  Childre n a nd  the ir Pa re nts” . 
Clinic a l Child Psyc ho lo g y a nd Psyc hia try,, 6(2);, p p  241-256 
  268 
 
DOZIER, TS., BRODSKY, MB., MICHEL, Y., WALTERS, BC., MARTIN-HARRIS, B., 2006. 
Co o rd ina tio n o f swa llo wing  a nd  re sp ira tio n in no rma l se q ue ntia l c up  swa llo ws. 
La ryng o sc o pe , ;116(2); p p 1489 – 1493 
 
DUBERNARD, G ., PIKETTY, M., ROUZIER, R., HOURY S., BAZOT, M., & DARAI, E. 
(2006). Qua lity o f life  a fte r la p a ro sc o p ic  c o lo re c ta l re se c tio n fo r 
e nd o me trio sis. Huma n Re pro duc tio n, 21(5); p p  1243-1247 
 
DUBIGNON, J M. & C AMPBELL, E., 1969. Suc king  in the  ne wb o rn d uring  a  fe e d . 
o urnal o f Exp e rime nta l Child Psyc ho lo g y,7 (2); p p  282-298.8DUFFIN, C., 2010., 
Ra ising  a wa re ne ss o f dysp ha g ia  a mo ng  he a lthc a re  pro fe ssio na ls. Le a rning  
Disab ility in Prac tic e , 13 (4); p p   21 – 24 
 
DUFFY, VB., 2007. Va ria tio n in o ra l se nsa tio n: imp lic a tio ns fo r he a lth a nd  d ie t. 
Curre nt Opinio ns in Gastro e nte ro lo g y, 23(2); p p   171 - 177 
 
DUSICK, A.,  2003. Inve stig a tio n a nd  ma na g e me nt o f d ysp ha g ia . Se minars in 
Pe dia tric  Ne uro lo g y, 10(4); p p   255 – 264  
 
DWORKIN, JP., 1978. A the ra p e utic  te c hniq ue  fo r the  imp ro ve me nt o f ling ua -
a lve o la r va lving  a b ilitie s. La ng ua g e , Sp e e c h a nd He aring  Se rvic e s in Sc ho o ls, 
9 (3); p p  169–175 
 
DWORKIN JP., 1991. Mo to r sp e e c h diso rde rs: A tre a tme nt g uide . St. Lo uis, MO: 
Mo sb y  
 
DWORKIN, JP., & ARONSON, AE., 1986. To ng ue  stre ng th a nd  a lte rna tive  
mo tio n ra te s in no rma l a nd  d ysa rthric  sub je c ts. Jo urna l o f Co mmunic a tio n 
Diso rde rs, 19(2); p p  115 – 132 
 
EDWARDS, HT., HARRIS, RC., HULTMAN, E., KAIJSER, L., KOH, D., NORDESJO, LI., 
1972. Effe c t o f te mp e ra ture  o n musc le  e ne rg y me ta b o lism & e nd ura nc e  
d uring  suc c e ssive  iso me tric  c o ntra c tio ns, susta ine d  to  fa tig ue , the  q ua d ric e ps 
musc le  in ma n. Jo urna l o f Physio lo g y (Lo ndo n), 220(2); p p  336 – 352  
  
EICHENWALD, EC., BLACKWELL,  M., LLOYD, JS., 2001. Inte r-ne o na ta l inte nsive  
c a re  unit va ria tio n in d isc ha rg e  timing : Influe nc e  o f a p ne a  a nd  fe e d ing  
ma na g e me nt. Pe dia tric s, 108(6); p p   982 – 933 
 
EINASSON-BACKES, L.M., DEITZ,  J., PRICE, R., G LASS, R., HAYS, R., 1993.  
The  e ffe c t o f o ra l sup po rt o n suc king  e ffic ie nc y in p re te rm infa nts. 
Ame ric a n Jo urna l o f  Oc c upa tio na l  The ra py,  48 (4); p p  490 – 498 
 
EKBERG, G .,1986. Po sture  o f the  he a d  a nd  p ha ryng e a l swa llo wing . Ac ta  
Physio lo g ic a  Ra dio lo g ic a : Dia g no sis (Sto c kho lm) 27(6); p p  691 – 696 
 
  269 
EKBERG, O ., NYLANDER, G ., FRANS-THOMAS, F., SJOBERG, S.,BIRCH-JENSEN, M., 
HILLARP, B., 1988. Inte ro b se rve r va ria b ility in c ine ra d io g ra p hic  a sse ssme nt o f 
p ha ryng e a l func tio n d uring  swa llo w. Dysp ha g ia  3(1); p p  46 - 48  
 
ELIASSON,  AC .,KRUMLINDE-SUNDHOLM,  L.,ROSBLAD, B.,2007. The  Ma nua l 
Ab ility C la ssific a tio n Syste m (MACS) fo r c hild re n with c e re b ra l pa lsy; sc a le  
d e ve lo p me nt a nd  e vid e nc e  o f va lid ity a nd  re lia b ility. De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 49(7);p p  549 –554 
 
EMERSON, E. &  HATTON, C ., 2004. Estima ting  Future  Ne e d/De ma nd fo r 
Supp o rts fo r Adults with Le arning  Disa b ilitie s in Eng la nd; Institute  fo r He a lth 
Re se a rc h a t La nc a ste r Unive rsity 
 
ERASMUS, CE., VAN HULST, K.,ROTTEVEEL, JJ.,WILLEMSEN, M.,JONGERIUS, PH., 
2012. C linic a l p ra c tic e . Swa llo wing  pro b le ms in c e re b ra l p a lsy. Euro pe a n 
Jo urna l o f Pe dia tric s, 171(3); p p  409 -414 
 
ERKIN, G ., CULHA, C ., OZEL, S.,. 2010. Fe e d ing  a nd  g a stro inte stina l p ro b le ms in 
c hildre n with c e re b ra l p a lsy. Inte rna tio na l Jo urnal o f Re hab ilita tio n Re se a rc h, 
33(3); p p  218  - 224 
 
ERNST, JA.,RICKARD, KA.,NEAL, PR.,YU, P.,OEI, TO.,LEMONS. JA.,1989. La c k o f 
impro ve d  g ro wth o utc o me  re la te d  to  no nnutritive  suc king  in ve ry lo w b irth 
we ig ht pre ma ture  infa nts fe d  a  c o ntro lle d  nutrie nt inta ke : a  ra nd o mize d  
p ro sp e c tive  stud y. Pe dia tric s, 83(5); p p  706 - 716 
 
ERTEKIN, C ., 2011. Vo lunta ry ve rsus sp o nta ne o us swa llo wing  in ma n. 
Dysp ha g ia , 26 (2); p p  183 – 192 
 
ERTEKIN, C . & AYDOGDU J., 2003. Ne uro p hysio lo g y o f swa llo wing . Clinic a l 
Ne uro p hysio lo g y, 114(12); p p  2226 – 2244 
 
ERTEKIN, C ., AYDOGU, I., YUCEYAR, N., PEHLIVAN, M., ERTAS, M., ULUDAG, 
B.,1997. Effe c ts o f b o lus vo lume  o n o ro p ha ryng e a l swa llo wing : a n 
e le c tro p hysio lo g ic  stud y in ma n. Ame ric a n Jo urnal o f Ga stro e nte ro lo g y, 
92(11); p p  2049–53 
 
ERTEKIN, C .,KESKIN, A., KIYLIOGLU, N., KIRAZLI, Y., ON, AY., TARLACI, S., 
AYDOGDU I., 2001. The  e ffe c t o f he a d  a nd  ne c k p o sitio ns o n o ro p ha ryng e a l 
swa llo wing : a  c linic a l a nd  e le c tro p hysio lo g ic  stud y. Arc hive s o f  Physic a l  
Me dic ine  a nd  Re ha b ilita tio n 82 (12); p p  1255 – 1260   
 
ESCOBAR, G  J., CLARK, RH, & GREEN, JD., 2006. Sho rt-te rm o utc o me s o f infa nts 
b o rn a t 35 a nd  36 we e ks g e sta tio n: We  ne e d  to  a sk mo re  q ue stio ns. Se mina rs 
in Pe rina to lo g y, 30(1); p p   28 – 33 
 
EVANS – MORRIS, S.,1989. De ve lo p me nt o f Ora l-Mo to r Skills in the  
Ne uro lo g ic a lly Impa ire d  Child  Re c e iving  No n-Ora l Fe e d ing s. Dysp hag ia ,  3(2); 
p p  135-154 
  270 
 
EVANS – MORRIS, S., 1981. Co mmunic a tio n/ inte ra c tio n d e ve lo p me nt fo r the  
multip ly ha nd ic a pp e d  c hild : Implic a tio ns fo r the  use  o f a ug me nta tive  
c o mmunic a tio n syste ms. La ng ua g e  Sp e e c h a nd He aring  Se rvic e s in 
Sc ho o ls,12(4);  p p 216 - 232  
 
EVANS-MORRIS, S. & DUNN-KLEIN, N., 2000. “Pre -Fe e ding  Skills: Se c o nd Editio n.”  
Pub . The ra p y Skill Builde rs   
 
EVANS-MORRIS, S., 1986; 2003. Be c o ming  a  me a ltime  p a rtne r. Ne w Visio ns 
Wo rksho p  Ma nua l, VA 
 
FELDMAN,, R., EIDELMAN, AI., SIROTA, L., WELLER, A., 2002. Co mp a riso n o f skin – 
to  – skin (Ka ng a ro o ) a nd  tra d itio na l c a re : Pa re nting  o utc o me s & pre te rm 
infa nt de ve lo p me nt. Pe dia tric s, 110 (1); p p   216 –  226 
 
FELDMAN, R., WELLER, A., LECKMAN, JF., KUINT, J., EIDELMAN, AI., 1999. The  
na ture  o f the  mo the rs’  tie s to  he r infa nt: Ma te rna l b o nd ing  und e r c o nd itio ns 
o f p ro ximity, se pa ra tio n, a nd  p o te ntia l lo ss. Jo urnal o f Child Psyc ho lo g y a nd 
Psyc hia try, 40(6); p p  929 – 939 
 
FERM, U., 2006. Using  la ng ua g e  in so c ia l a c tivitie s a t ho me : A stud y o f 
inte ra c tio n b e twe e n c a re g ive rs a nd  c hild re n with a nd  witho ut d isa b ilitie s.  
Go the nb urg  Mo no g rap hs in Ling uistic s, 31Gö te b o rg , Swe de n: Go the nb urg  
Unive rsity, De p a rtme nt o f Ling uistic s 
 
FERM, U., AHLSEN, E., BJORK-AKESSON, E., 2005. Co nve rsa tio na l To p ic s 
b e twe e n a  Child  with Co mple x Co mmunic a tio n Ne e d s a nd  He r Ca re g ive r a t 
Me a ltime . Aug me nta tive  a nd Alte rna tive  Co mmunic a tio n, 21(1);  p p  19 - 40 
 
FIELD, D., G ARLAND, M., WILLIAMS, K., 2003. C o rre la te s o f spe c ific  c hild ho o d  
fe e d ing  pro b le ms. Jo urna l Pa e dia tric  Child He a lth, 39(3); p p  299 – 304 
 
FIELD, LH., WEISS, CJ., 1989. Dysp ha g ia  with he a d  injury. Brain Injury, 3(1); p p  
19–26 
 
FIELD, T., IGNATOFF, E., STRINGER, S., BRENNAN, J., GREENBERG, R., WIDMAYER, 
S., & ANDERSON, GC., 1982. No nnutritive  suc king  d uring  tub e  fe e d ing s: Effe c ts 
o n p re te rm ne o na te s in a n inte nsive  c a re  unit. Pe dia tric s, 70(4); p p  381–384 
FIESE, B. & SCHWARTZ, M., 2008. Re c la iming  the  Fa mily Ta b le : Me a ltime s a nd  
c hild  he a lth a nd  we llb e ing . So c ie ty fo r Re se arc h into  Child De ve lo pme nt, 
22(1); p p   4 - 9 
 
FINESTONE, HM., FOLEY, NC., WOODBURY, GM., GREENE-FINESTONE, L. 2001. 
Qua ntifying  fluid  inta ke  in d ysp ha g ic  stro ke  p a tie nts: a  p re limina ry 
c o mpa riso n o f o ra l a nd  no n o ra l stra te g ie s. Arc hive s o f Physic a l Me dic ine  a nd 
Re hab ilita tio n,  82(12); p p  1744 – 1746 
  
FISHER, BE. & SULLIVAN, KJ., 2001. Ac tivity-d e pe nd e nt fa c to rs a ffe c ting  p o st 
stro ke  func tio na l o utc o me s. To pic s in Stro ke  Re ha b ilita tio n, 8(1); p p   31 - 44 
 
  271 
FOLEY, N., TEASELL, R., SALTER, K., KRUGER, E., & MARTINO, R., 2008. Dysp ha g ia  
tre a tme nt p o st stro ke : A syste mic  re vie w o f ra nd o mise d  c o ntro lle d  tria ls. Ag e  
a nd Ag e ing , 37(3); p p   258-264  
 
FOLKMAN S. & LAZARUS RS., 1988. Ma nua l fo r the  wa ys o f c o p ing  
q ue stio nnaire . Pa lo  Alto , C A: Co nsulting  Psyc ho lo g ists Pre ss, 1988 
FORTUNE, N. & XINGYAN, W., 1999. The  de finitio n, inc ide nc e  a nd p re va le nc e  
o f a c q uire d b ra in injury in Austra lia . Ca nb e rra ,Austra lia : Austra lia n Institute  o f 
He a lth a nd  We lfa re , AIHW, no . DIS 15 
 
FRASER, C .,POWER ,M.,HAMDEY, S., ROTHWELL, JC ., HOBDAY, D., HOLLANDER,  
I., 2002.Driving  p la stic ity in a d ult huma n mo to r c o rte x is a sso c ia te d  with 
impro ve d  mo to r func tio n a fte r b ra in injury. Ne uro n, 34(5); p p  831 –  840  
 
FREED, ML., FREED, L., CHATBURN, RL., CHRISTIAN, M., 2001. Ele c tric a l 
stimula tio n fo r swa llo wing  d iso rd e rs c a use d  b y stro ke . Re sp ira to ry Ca re , 46(5); 
p p  466 – 474 
 
FREEMAN, KA. & PIAZZA, CC., 1998. Co mb ining  stimulus fa d ing , re info rc e me nt 
& e xtinc tio n to  tre a t fo o d  re fusa l. Jo urna l o f Ap plie d Be ha vio r Analysis, 31(4); 
p p  691 - 694 
 
FRIEL, KM., HEDDINGS, AA., NUDO, RJ., 2000. Effe c ts o f p o st le sio n e xp e rie nc e  
o n b e ha vio ura l re c o ve ry a nd  ne uro -p hysio lo g ic  re o rg a nisa tio n a fte r c o rtic a l 
injury in prima te s. Ne uro Re hab ilita tio n a nd Ne ura l Re p air, 14(3); p p  187 - 198 
 
FUCILE, S., GISEL, E., LAU, C ., 2002. Ora l stimula tio n a c c e le ra te s the  tra nsitio n 
fro m tub e  to  o ra l fe e d ing  in p re te rm infa nts. Jo urnal o f Pe dia tric s, 141(2); p p  
230 - 236 
 
FUCILE, S., GISEL, E., LAU, C ., 2005. Effe c t o f a n o ra l stimula tio n p ro g ra mme  o n 
suc king  skill ma tura tio n o f p re te rm infa nts.  Pa e dia tric  Child He a lth, 47(2); p p   
158-162 
 
FUCILE, S., GISEL, E.G ., MCFARLAND, DH., LAU, C . ,2011. Ora l a nd  no n-o ra l 
se nso rimo to r inte rve ntio ns e nha nc e  o ra l fe e d ing  pe rfo rma nc e  in p re te rm 
infa nts. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 53(9); p p  829 - 835 
 
FUCILE, S., MCFARLAND, DH., GISEL, EG., LAU, C ., 2012. Ora l a nd  no no ra l 
se nso rimo to r inte rve ntio ns fa c ilita te  suc k-swa llo w-re sp ira tio n func tio ns a nd  
the ir c o o rd ina tio n in p re te rm infa nts. Ea rly Huma n De ve lo p me nt,  88(6); p p  
345 - 350 
 
FUGINAG A, CI.,ZAMBERLAN, NE.,RODARTE, MDDO., SCOCHI, CGS., 2007. 
Re lia b ility o f a n instrume nt to  a sse ss the  re a d ine ss o f infa nts fo r o ra l fe e d ing . 
Pro  – Fo no  Re vista  de  Atua lizac a o  Cie ntific a , 19(2); p p 143 -150 
 
FUJIU, M. & LOGEMANN, JA., 1996. Effe c t o f a  to ng ue  ho ld ing  ma ne uve r o n 
p o ste rio r p ha ryng e a l wa ll mo ve me nt d uring  d e g lutitio n. Ame ric a n Jo urna l o f 
Sp e e c h-La ng ua g e  Pa tho lo g y, 5(1); p p  23 – 30 
 
  272 
FUKUOKA, T.,ONO, T.,HORI, K.,TAMINE, KI.,NOZAKI, S.,YOMAMOTO, N.,FUKADA, 
Y.,DOMEN, K., 2013. Effe c t o f the  e ffo rtful swa llo w a nd  the  Me nd e lso hn 
ma ne uve r o n to ng ue  p re ssure  pro d uc tio n a g a inst the  ha rd  p a la te . 
Dysp ha g ia , 28(4); p p  539 – 547 
 
FUNG, EB, SAMSON-FANG, L.,STALLINGS, VA., 2002. Fe e d ing  d ysfunc tio n is 
a sso c ia te d  with p o o r g ro wth a nd  he a lth sta tus in c hild re n with c e re b ra l p a lsy. 
Jo urna l o f the  Ame ric an Die te tic  Asso c ia tio n, 102(4); p p   361 – 73 
 
FURIA,  CL., C ARRARA-DE-ANGELIS, E., MARTINS, NM., BARROS, AP.,CARCEIRO, 
B., KO WALSKI, LP., 2000.Vid e o fluo ro sc o p ic  e va lua tio n a fte r g lo sse c to my. 
Arc hive s o f Oto la ryng o lo g y - He a d &  Ne c k Surg e ry, 126(3); p p  378 – 383 
 
FURUTA, T., TAKEMURA, M ., TSUJITA, J., OKU, Y., 2012. Inte rfe re ntia l e le c tric  
stimula tio n a pp lie d  to  the  ne c k inc re a se s swa llo wing  fre q ue nc y.  Dysp ha g ia , 
27(1); p p  94 – 100 
 
G AEBLER, CP., & HANZLIK, JR., 1995. The  e ffe c ts o f a  Pre fe e d ing  stimula tio n 
p ro g ra m o n p re te rm infa nts. The  Ame ric a n Jo urnal o f Oc c up a tio na l The rap y, 
50 (3); p p 184 - 189 
 
G ANG ALE, DC., 2001. The  so urc e  fro  o ra l-fa c ia l e xe rc ise s (2nd e d.), Ea st 
Mo line , IL;Ling uiSyste ms 
 
G ANTASALI, S., SULLIVAN, PB., THOMAS, AG ., 2013. Ga stro sto my fe e d ing  ve rsus 
o ra l fe e d ing  a lo ne  fo r c hildre n with c e re b ra l p a lsy. Co c hra ne  Da tab a se  o f 
Syste ma tic  Re vie ws 2013, Issue  7. Art. No .: CD003943. DOI: 
10.1002/14651858.CD003943.p ub 3 
 
G ANZ, SF., 1987. De c re a sing  to ng ue  thrusting  a nd  to nic  b ite  re fle x thro ug h 
ne uro mo to r a nd  se nso ry fa c ilita tio n te c hniq ue s. Physic a l & Oc c up atio na l 
The rap y in Pe dia tric s, 7(1); p p  57 – 75 
 
G ARCIA, JM., CHAMBERS, E., MATTA, MA., CLARK, M., 2005. Visc o sity 
me a sure me nts o f ne c ta r- a nd  ho ne y-thic k liq uids: p ro d uc t, liq uid  a nd  time  
c o mpa riso ns. Dysp ha g ia ,20(4); p p  325–35 
 
G ARCIA, JM.,CHAMBERS, E., MATTA, MA.,CLARK, M., 2008. Se rving  
te mp e ra ture  visc o sity me a sure me nts o f ne c ta r- a nd  ho ne y-thic k liq uids. 
Dysp ha g ia , 23(3); p p  265 – 269 
 
GEDDES, DT., SAKALIDIS, VS., HEPWORTH, AR., MCCLELLAN, HL., KENT, JC ., LAI, 
CT., HARTMANN, PE., 2012. To ng ue  mo ve me nt a nd  intra -o ra l va c uum o f te rm 
infa nts d uring  b re a stfe e d ing  a nd  fe e d ing  fro m a n e xp e rime nta l te a t tha t 
re le a se d  milk unde r va c uum o nly. Ea rly Huma n De ve lo p me nt, 88(6 ;p p   443 -
449 
GEWOLB, IH.. & VICE, FL., 2006. Ma tura tio na l c ha ng e s in the  rhythms , 
p a tte rning  a nd  c o o rd ina tio n o f re sp ira tio n a nd  swa llo w d uring  fe e d ing  in 
p re te rm infa nts. De ve lo p me nta l Me dic ine  & Child Ne uro lo g y, 48(7); p p  589 – 
594 
  273 
GEWOLB, IH., VICE, FL., SCHWIETZER-KENNEY, EL., TACIAK ,VL., BOSMA, JF., 
2001.De ve lo p me nta l pa tte rns o f rhythmic a l suc kle  a nd  swa llo w in pre te rm 
infa nts. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 43(1); p p  22 - 27 
GIBSON, E. & PHYLAND,D.,1995. Ra te r re lia b ility o f the  mo d ifie d  b a rium 
swa llo w. Austra lia n Jo urnal o f Co mmunic a tio n Diso rde rs, 23(1); p p  54 – 60 
 
GILL, NE., BEHNHE, M.,CONLON, M., ANDERSON, GC.,1992 .No n-nutritive  
suc king  mo d ula te s b e ha vio ura l sta te  fo r p re te rm infa nts b e fo re  fe e d ing . 
Sc andina via n Jo urna l o f Ca ring  Sc ie nc e s, 6(1); p p  3 – 7 
 
GIROLAMETTO, L., BONIFACIO, S.,VISINI, C ., WEITZMAN, E., ZOCCONI, E., 
PEARCE P.S.  2002. Mo the r-c hild  inte ra c tio ns in Ca na da  a nd  Ita ly. Ling uistic  
re sp o nsive ne ss to  la te -ta lking  to d d le rs. Inte rna tio na l Jo urna l o f La ng ua g e  & 
Co mmunic a tio n Diso rde rs, 37(2); p p  153 -171 
 
GISEL, EG.,1988. To ng ue  mo ve me nts in no rma l 2- to  8-ye a r-o ld  c hildre n: 
Exte nd e d  pro file  o f a n e a ting  a sse ssme nt. Ame ric a n Jo urna l o f Oc c up a tio na l 
The rap y, 42(6); p p   384 – 389 
 
GISEL, EG.,1994. Ora l-mo to r skills fo llo wing  se nso rimo to r inte rve ntio n in the  
mo d e ra te ly e a ting  imp a ire d  c hild  with c e re b ra l p a lsy. Dysp ha g ia , 9(2); p p  180 
- 192 
 
GISEL, EG.,1996. Effe c t o f o ra l se nso rimo to r tre a tme nt o n me a sure s o f g ro wth 
a nd  e ffic ie nc y o f e a ting  in the  mo d e ra te ly e a ting  imp a ire d  c hild  with 
c e re b ra l p a lsy.  Dysp ha g ia , 11(1); p p  48 -58 
 
GISEL, EG.  &  ALPONCE, E.,1995a . C la ssific a tio n o f e a ting  imp a irme nts b a se d  
o n e a ting  e ffic ie nc y in c hildre n with c e re b ra l p a lsy. Dysp ha g ia , 10(3); p p  268 - 
274 
 
GISEL, EG., APPELG ATE-FERRANTE, T., BENSON, JE.,BOSMA, JF.1995b . Effe c ts o f 
o ra l se nso rimo to r tre a tme nt o n me a sure s o f g ro wth, e a ting  e ffic ie nc y a nd  
a sp ira tio n in the  d ysp ha g ic  c hild  with c e re b ra l p a lsy. De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 37(6); p p   528 – 543 
 
GISEL, EG.,APPELG ATE-FERRANTE, T.,BENSON, JE.,BOSMA, JF.,1996. O ra l-mo to r 
skills fo llo wing  se nso rimo to r the ra p y in two  g ro up s o f mo d e ra te ly d ysp ha g ic  
c hildre n with c e re b ra l p a lsy: a sp ira tio n ve rsus no n-a sp ira tio n. Dysp ha g ia , 
11(1); p p   59 – 71 
 
GISEL, E.G ., HABERFELLNER, H. & SCHWARTZ, S., 2001. Imp a c t o f o ra l a p p lia nc e  
the ra p y: a re  o ra l skills a nd  g ro wth ma inta ine d  o ne  ye a r a fte r te rmina tio n o f 
the ra p y?  Dysp ha g ia  16(4); p p  296 – 307 
 
 GISEL E.G ., SCHWAAB L., LANGE-TEMMLER L., NIMAN C .W., SCHWARTZ J.L. 
1986. La te ra lisa tio n o f to ng ue  mo ve me nts d uring  e a ting  in c hild re n a g e d  2 – 5 
ye a rs o ld . The  Ame ric an Jo urna l o f Oc c upa tio na l The ra p y,  40 (4); p p 265 - 270  
 
  274 
GISEL, EG., SCHWARTZ, S., HABERFELLNER, H.,1999. The  Innsb ruc k Se nso rimo to r 
Ac tiva to r a nd  Re g ula to r (ISMAR) c o nstruc tio n o f a n intra o ra l a p p lia nc e  to  
fa c ilita te  ing e stive  func tio n. ASDC Jo urna l o f De ntistry in Childre n, 66 (54); p p   
180 - 187  
 
GISEL, EG., SCHWARTZ, S.,PETRYK, A.,CLARKE, D., HABERFELLNER, H., 2000. 
Who le  b o d y mo b ility a fte r o ne  ye a r o f intra o ra l a pp lia nc e  the ra p y in c hild re n 
with c e re b ra l p a lsy a nd  mo d e ra te  e a ting  imp a irme nt. Dysp ha g ia , 15(2); p p   
226 - 35 
 
GILMORE, R., ARAM, J., POWELL, J., GREENWO OD, R., 2003. Tre a tme nt o f o ro -
fa c ia l hyp e rse nsitivity fo llo wing  b ra in injury. Brain Injury, 17 (4); p p  347 – 354 
 
GLINANAIN, S., RANKIN, J., COLVER, A.,  2011. Ce re b ra l p a lsy ra te s b y b irth 
we ig ht, g e sta tio n a nd  se ve rity in No rth o f Eng la nd , 1991 – 2000 sing le to n 
b irths.  Arc hive s o f Dise a se  in Childho o d 96(2); p p   180 – 185 
 
GONZALEZ-FERNANDEZ, M.,SEIN, MT.,PALMER, JB., 2011. C linic a l e xp e rie nc e  
using  the  Ma nn Asse ssme nt o f Swa llo wing  Ab ility fo r ide ntific a tio n o f p a tie nts 
a t risk o f a sp ira tio n in a  mixe d  p o pula tio n. Ame ric a n Jo urna l o f Spe e c h-
La ng ua g e  Pa tho lo g y, 20(4); p p  331-336 
 
GOTTLIEB, D., KIPNIS, M., SISTER, E., VARDI, Y., WILES, CM., 1996. Va lida tio n o f 
the  50m l d rinking  te st fo r e va lua tio n o f p o st-stro ke  Dysp ha g ia . Disab ility 
Re hab ilita tio n, 18(6); p p  529-532  
 
GRAY PH., EDWARDS DM.,O ’ CLLAGHAN MJ.,2013. Pa re nting  stre ss in mo the rs 
o f ve ry p re te rm infa nts – influe nc e  o f d e ve lo pme nt, te mp e ra me nt a nd  
ma te rna l de p re ssio n. Ea rly Huma n De ve lo p me nt: 89 (6) ; p p  625-9 
 
GREEN, JR., MOORE, CA., RUARK, JL. 1997. De ve lo p me nt o f Che wing  in 
Child re n fro m 12 to  48 Mo nths: Lo ng itud ina l Stud y o f EMG Pa tte rns. Jo urnal o f 
Ne uro p hysio lo g y,  77(5); p p  2704 – 2716 
 
GREENE, Z., WALSHE, M., O ’ DONNELL, CPF., 2012. Effe c ts o f o ra l 
stimula tio n fo r o ra l fe e d ing  in p re te rm infa nts. Co c hra ne  Da tab ase  o f 
Syste ma tic  Re vie ws (3). http ://dx.do i.o rg /10. 1002/14651858.CD009720 . Art. 
No .: CD009720 
 
GROHER, ME., 1984. Dysp hag ia : Dia g no sis a nd Ma na g e me nt. Pub lishe d : 
Butte rwo rths 
 
GROHER, M., CRARY, M., C ARNABY, G .,VICKERS, Z., AGUILAR, C ., 2006. The  
impa c t o f rhe o lo g ic a lly c o ntro lle d  ma te ria ls o n the  id e ntific a tio n o f a irwa y 
c o mpro mise  o n the  c linic a l a nd  vide o fluo ro sc o p ic  swa llo wing  e xa mina tio ns. 
Dysp ha g ia , 21(4); p p   218 – 225 
 
GUNVILLE, CF., SONTAG, MK., STRATTON, KA., RANADE, DJ., ABMAN, SH., 
MOURANI, PM., 2010. Sc o pe  a nd  imp a c t o f e a rly a nd  la te  p re te rm infa nts 
a d mitte d  to  the  PICU with re sp ira to ry illne ss. The  Jo urna l o f Pe dia tric s, 157 (2);, 
p p  209 – 214 
  275 
 
GUMBLEY, F., HUKABEE, ML., DOELTGEN, SH., WITTE, U., MORAN, C ., 2008.  
Effe c ts o f b o lus vo lume  o n p ha ryng e a l c o nta c t p re ssure  d uring  no rma l 
swa llo wing . Dysp ha g ia , 23(3); p p  280–285  
 
HACK, M., FLANNERY, DJ., SCHLUCHTER, M., CARTAR, L., BORAWSKI, E., 2002.  
Outc o me s in yo ung  a d ultho o d  fo r ve ry-lo w-b irthwe ig ht infa nts. Ne w Eng la nd 
Jo urna l o f Me dic ine , 105(8); p p  1216-1226 
 
HALPER, AS., CHERNEY, LR., CICHOWSKI, K., ZHANG, M., 1999. Dysp ha g ia  a fte r 
he a d  tra uma : The  e ffe c t o f c o g nitive  c o mmunic a tive  imp a irme nts o n 
func tio na l o utc o me s. Jo urnal o f He ad Tra uma  Re hab ilita tio n, 14(5); p p  486–
496 
 
HAMBRAEUS, L., 1977. Pro p rie ta ry milk ve rsus huma n b re a st milk in infa nt 
fe e d ing ; a  c ritic a l a pp ra isa l fro m the  nutritio na l p o int o f vie w. Pe dia tric  Clinic s 
o f  No rth Ame ric a , 24(1); p p  17 - 35 
 
HAMDY, S., AZIZ, Q ., ROTHWELL, JC ., CRONE, R., HUGHES, D., TALLIS, RC., 
THOMPSON, DG.,1997. Exp la ining  o ro p ha ryng e a l d ysp ha g ia  a fte r unila te ra l 
he misp he ric  stro ke . Lanc e t,  350(9094); p p   686 – 692  
 
HAMDY,  S., AZIZ, Q ., ROTHWELL, JC ., SINGH, KD., BARLOW, J.,  HUG HES, D., 
TALLIS, RC., THOMPSON, DG., 1996. The  c o rtic a l to p o g ra p hy o f huma n 
swa llo wing  musc ula ture  in he a lth a nd  d ise a se . Na ture  Me dic ine  2(11); p p  
1217 – 1224 
 
HAMDY, S., JILANI, S., PRICE, V., PARKER, C ., HALL, N., PO WER, M., 2003. 
Mo d ula tio n o f huma n swa llo wing  b e ha vio ur b y the rma l a nd  c he mic a l 
stimula tio n in he a lth a nd  a fte r b ra in injury in a d ult a nd  d e ve lo p ing  a nima ls. 
Annual Re vie w o f Ne uro sc ie nc e , 6(4);,p p  325 – 356  
 
HAMDY, S., MIKULIS, DL., CRAWLEY, A., XUE, S., LAW, H., HENRY, S., DIAMANT, 
NE., 1999a . Co rtic a l a c tiva tio n d uring  huma n vo litio na l swa llo wing  : a n e ve nt 
re la te d  f MRI stud y. Ame ric a n Jo urna l o f Physio lo g y - l Ga stro inte stina l & Live r 
Physio lo g y,  277;  G219 – G225 
 
HAMDY, S.& ROTHWELL, JC ., 1998. G it fe e ling s a b o ut re c o ve ry a fte r stro ke :  
The  o rg a niza tio n a nd  re o rg a niza tio n o f huma n swa llo wing  mo to r c o rte x. 
Tre nds in Ne uro sc ie nc e s, 21(3); p p  278 - 282 
 
HAMDY, S., ROTHWELL, JC ., BROOKS, DJ., BAILEY, D., AZIZ, Q .,THOMPSON, DG., 
1999b . Id e ntific a tio n o f c e re b ra l lo c i p ro c e ssing  huma n swa llo wing  with H215 
PET a c tiva tio n. Jo urna l o f Ne uro p hysio lo g y, 81(5); p p   1917 – 1926  
 
HAMMER, MJ. JONES, CA., MIELENS, JD., KIM, CH., MCCULLOCH, TM., 2014. 
Eva lua ting  the  to ng ue  ho ld  ma no e uvre  using  hig h re so lutio n ma no me try & 
e le c tro myo g ra p hy. Dysp hag ia , 29(5); p p  564 – 570 
 
HAMOSH, M.,1987. Lip id  me ta b o lism in pre ma ture  infa nts. Bio lo g y o f the   
Ne o na te . 52 (Sup p l 1); p p  50 - 64 
  276 
 
HANSON, MG . & LANDMESSER, L T., 2003. Cha ra c te riza tio n o f the  c irc uits tha t 
g e ne ra te  sp o nta ne o us e p iso d e s o f a c tivity in the  e a rly e mb ryo nic  mo use  
sp ina l c o rd . Jo urna l o f Ne uro sc ie nc e , 23(2); p p   587–600 
 
HAN, DS., CHANG, YC., LU, CH., WANG , TG .,  2005. Co mp a riso n o f d iso rd e re d  
swa llo wing  p a tte rns in p a tie nts with re c urre nt c o rtic a l /  sub c o rtic a l stro ke  a nd  
first- time  b ra in ste m stro ke . Jo urna l o f Re ha b ilita tive  Me dic ine ,  37(3); p p   166 - 
171 
  
HANSON, B., O ’ LEARY, MT.,SMITH, CH., 2012. The  e ffe c t o f sa liva  o n the  
visc o sity o f thic ke ne d  d rinks. Dysp ha g ia , 27(1); p p  10 – 19 
 
HANSON, MG . & LANDMESSER, LT.,  2004. No rma l p a tte rns o f sp o nta ne o us 
a c tivity a re  re q uire d  fo r c o rre c t mo to r a xo n g uid a nc e  a nd  the  e xp re ssio n o f 
sp e c ific  g uida nc e  mo le c ule s. Ne uro n, 43(5); p p   687 – 701 
 
HARBERFELLNER, H.,SCHWARTZ, S., GISEL, E G ., 2001. Fe e d ing  skills a nd  g ro wth 
a fte r o ne  ye a r o f intra o ra l; a p p lia nc e  the ra py in mo d e ra te ly d ysp ha g ic  
c hildre n with c e re b ra l p a lsy. Dysp ha g ia , 16(1); p p   83 – 96   
 
HARDEN, J. & RYDELL, CM., 1984. A stud y o f c ha ng e s in swa llo wing  ha b it 
re sulting  fro m to ng ue  thrust the ra p y re c o mme nd e d  b y R.H. Ba rre tt. 
Inte rna tio na l Jo urna l o f Ortho do ntic s,  22(1); p p   12–17 
 
 
HARDING, C ., 2008. Issue s a ro und  no n-nutritive  suc king . De ve lo p me nta l 
Me dic ine  & Child Ne uro lo g y, 50(1); 76 - 80  
 
HARDING, C ., 2009. An e va lua tio n o f the  b e ne fits o f no n-nutritive  suc king  fo r 
p re ma ture  infa nts a s d e sc rib e d  in the  lite ra ture . Arc hive s o f Dise a se  in 
Childho o d, 94(8); p p  636 - 640  
 
HARDING, C ., 2014. No n-nutritive  suc king  fo r infa nts. Infa nt, 10 (2); p p  50 -54 
HARDING, C .  & ALOYSIUS A., 2011.Drinking  spe e d  using  a  va lve d  Pa t 
Sa unde rs stra w TM, wid e  b o re  stra w a nd  a  na rro w b o re  stra w in sc ho o l a g e  
c hildre n. The  Inte rna tio na l  Jo urna l o f Evide nc e  Ba se d He a lth Ca re , 9(4); 435 - 
439; do i: 10.1111/j.1744-1609.2011.00241.x 
HARDING C . &  COCKERILL H., 2014. Ma na g ing  e a ting  a nd  d rinking  d iffic ultie s 
(d ysp ha g ia ) with c hild re n who  ha ve  le a rning  d isa b ilitie s: Wha t is e ffe c tive ?  
Clinic a l Child Psyc ho lo g y a nd Psyc hia try DOI: 10.1177/1359104513516650 
HARDING, C ., FRANK, L., DUNGU,C ., COLTON, N., 2012a . The  use  o f no n-
nutritive  suc king  to  fa c ilita te  o ra l fe e d ing  in a  te rm infa nt: A sing le  c a se  stud y. 
Jo urna l o f Pe dia tric  Nursing ,  27(6); p p   700 - 706 
HARDING, C .  & HALAI, V., 2009. Pro vid ing  tra ining  fo r c a re rs o f c hildre n who  
ha ve  pro fo und  a nd  multip le  le a rning  d isa b ilitie s. British Jo urna l o f 
De ve lo p me nta l Disab ilitie s, 55(1); p p  33 - 47  
  277 
 
HARDING, C ., LAW J., PRING T., 2006. The  use  o f no n-nutritive  suc king  to  
p ro mo te  func tio na l suc king  skills in p re ma ture  infa nts: a n e xp lo ra to ry tria l. 
Infa nt: 2(6); p p  238 -243  
 
HARDING, C ., LINDSAY, G ., O ’ BRIEN, A., DIPPER, L. & WRIGHT, J. 2010a . The  
c ha lle ng e s o f imp le me nting  AAC  to  c hild re n with p ro fo und  a nd  multip le  
le a rning  d isa b ilitie s: A stud y in ra tio na le  unde rp inning  inte rve ntio n. Jo urnal o f 
Re se a rc h in Sp e c ia l Educ a tio na l Ne e ds, 11(2); p p 120 -129 
 
HARDING, C . & WRIGHT, J. 2010 b . Dysp ha g ia : The  c ha lle ng e  o f ma na g ing  
e a ting  a nd  d rinking  d iffic ultie s in c hildre n a nd  a d ults who  ha ve  le a rning  
d isa b ilitie s. Tiza rd Le arning  Disa b ility Re vie w, 15(1); p p  2 -13 
 
HARDING, C ., FAIMAN, A. & WRIGHT, J., 2010c . A p ilo t p ro je c t to  e va lua te  a n 
inte nsive  d e se nsitisa tio n, o ra l to le ra nc e  the ra p y a nd  hung e r p ro vo c a tio n 
p ro g ra mme  fo r c hild re n who  ha ve  ha d  p ro lo ng e d  tub e  fe e d s. The  Jo urnal o f 
Evide nc e  Ba se d He a lth Ca re , 8 (4); p p  268 – 276 
 
HARDING, C ., FRANK, L., VAN SOMEREN, V., HILARI, K., BOTTING, N., 2014. Ho w 
d o e s no n-nutritive  suc king  sup p o rt infa nt fe e d ing ?  Infa nt Be havio r and 
De ve lo p me nt, 37(4); p p  457 – 464  
 
HARDING, C ., FRANK, L., VAN SOMEREN, V., C OCKERILL, H., BOTTING, N., 
HILARI, K., 2015. Asse ssme nt a nd  ma na g e me nt o f infa nt fe e d ing . Infa nt 11(3); 
p p  85 - 89  
 
HARDING, C ., MORRIS, A., FITZPATRICK E., ALO YSIUS A. 2014. Drinking  sp e e d  
using  a  Pa t Sa unde rs va lve d  stra w TM, wid e  b o re  stra w a nd  a  na rro w b o re  
stra w in a  no rma l a d ult p o p ula tio n. The  Inte rna tio na l Jo urna l o f Evide nc e  
Ba se d He a lth Ca re , 12 (3); p p  255 – 261 
 
HARDING, C ., WADE, C ., HARRISON, K., 2012b . Co mmunic a tio n b e twe e n 
c hildre n a nd  c a re rs d uring  me a ltime s; wha t c a n we  le a rn to  impro ve  
c o mmunic a tio n o pp o rtunitie s fo r c hildre n with le a rning  d isa b ilitie s?  Jo urna l o f 
Re se a rc h in Sp e c ia l Educ a tio n Ne e ds, 13(4); p p  242 - 250 
 
HARDWICK, KD.,1993. C linic a l ma nife sta tio ns o f d ysp ha g ia  ind ivid ua ls with 
d e ve lo p me nta l d isa b ilitie s: a n e xp lo ra to ry stud y. Ann Arb o r, Mic h: Unive rsity o f 
Mic hig a n 
 
HARRIS, G . & MACDO NALD,  A., 1992. Be ha vio ura l fe e d ing  p ro b le ms in c ystic   
fib ro sis.  Pe dia tric  Pulmo no lo g y, 14 (S8); p p  324 
 
HARRIS, MM. & DIGNAM, PF.,1980. A no n-surg ic a l me tho d  o f re d uc ing  d ro o ling  
in c e re b ra l-pa lsie d  c hild re n. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 
22 (3); p p  293 –299 
 
HARRISON, D., LOUGHNAN, P., JOHNSTON, L., 2005. Pa in a sse ssme nt a nd  
p ro c e d ura l p a in ma na g e me nt pra c tic e s in ne o na ta l units in Austra lia . Jo urna l 
o f Pa e dia tric s a nd Child He a lth, 42(1); p p  6 – 9  
  278 
 
HARTLl. DM., ALBITER, M., KOLB, F., LUBOINSKI, B., SIGAL, R., 2002. Mo rp ho lo g ic  
p a ra me te rs o f no rma l swa llo wing  e ve nts using  sing le -sho t fa st sp in Ec ho  
Dyna mic  MRI. Dysp hag ia , 18 (4); p p  255–262  
 
HAWDEN, JM., BEAREG ARD, N., SLATTERY, J., KENNEDY, G ., 2000. Ide ntific a tio n 
o f ne o na te s a t risk o f d e ve lo p ing  fe e d ing  pro b le ms in infa nc y. 
De ve lo p me nta l  Me dic ine  a nd  Child Ne uro lo g y, 42(2); p p  235–239 
 
HEATON, P., HERD, D., FERNANDO , A., 2007. Pa in re lie f fo r simp le  p ro c e d ure s in 
Ne w Ze a la nd  ne o na ta l units: Pra c tic e  c ha ng e  o ve r six ye a rs. Jo urna l o f 
Pa e dia tric s a nd Child He a lth, 43(3); p p  394 – 397 
 
HEDENBERG, L. 1970. Func tio na l impro ve me nt o f the  sp a stic  he mip le g ic  a rm 
a fte r c o o ling . Sc a ndina via n Jo urna l o f Re hab ilita tive  Me dic ine , 2(2); p p  154 – 
158 
 
HELLEBRANDT ,FA.&HOUTZ, SJ., 1958. Me tho d s o f musc le  tra ining : The  influe nc e  
o f p a c ing . Physic a l The ra p y Re vie w, 38; p p  319 – 322 
 
HEMSLEY, B. & BALANDIN S., 2003. Disa b ility, d ysp ha g ia , a nd  c o mple x 
c o mmunic a tio n ne e ds : Ma king  ro o m fo r c o mmunic a tio n in e thic a l d e c isio ns 
a b o ut d ysp ha g ia .  Adva nc e s in Sp e e c h – Lang ua g e  Pa tho lo g y, 5(2); p p  125 - 
129 
 
HENDRIX, TR.,1993.  Art a nd  sc ie nc e  o f histo ry ta king  in the  p a tie nt with 
d iffic ulty swa llo wing . Dysp ha g ia , 8(2); p p  69 - 73 
 
HEWETSON, R. & SINGH, S., 2009. The  live d  e xpe rie nc e  o f mo the rs o f c hildre n 
with c hro nic  fe e d ing  a nd / o r swa llo wing  d iffic ultie s. Dysp ha g ia , 24(4); p p  322 – 
332 
 
HILL, AS., KURKOWSKI, TB. &G ARCIA, J., 2000. Ora l sup p o rt me a sure s use d  in 
fe e d ing  the  pre te rm infa nt. Nursing  Re se a rc h, 49(1); p p  2–10 
HILL, AS.,2005. The  e ffe c ts o f no nnutritive  suc king  a nd  o ra l supp o rt o n the  
fe e d ing  e ffic ie nc y o f p re te rm infa nts. Ne wb o rn a nd Infa nt Nursing  Re vie ws, 
5(3); p p   133 -141  
HILL, AS. & RATH, L., 2001.The  re la tio nship  b e twe e n d ro o ling  , a g e , suc king  
p a tte rn c ha ra c te ristic s a nd  p hysio lo g ic a l p a ra me te rs o f p re te rm infa nts 
d uring  b o ttle  fe e d ing . Re se a rc h in Nursing  Pra c tic e , 24(1); p p  83 -94 
  
HIMMELMANN, K., MC MANUS, V., HAGBERG, G ., UVEBRANDT, P., KRAGELOH-
MANN, I., C ANS, C ., o n b e ha lf o f the  SCPE c o lla b o ra tio n.,2009. Dyskine tic  
c e re b ra l p a lsy in Euro pe : tre nd s in p re va le nc e  a nd  se ve rity. Arc hive s o f 
Dise a se  in Childho o d 94; p p   921 - 926 
 
HIORNS, MP.,& RYAN, MM., 2006. Curre nt p ra c tic e  in p a e d ia tric  
vid e o fluro sc o p y. Pe dia tric  Ra dio lo g y, 36; p p  911 - 919 
 
  279 
HIRAI, T.,TANAKA, O .,KOSHINO, H.,YAJIMA, T.,1991. Ultra so und  o b se rva tio ns o f 
to ng ue  mo to r b e ha vio r. Jo urna l o f Pro sthe tic  De ntistry, 65(6); p p  840 – 844 
 
HISS, SG., HUCKABEE, ML., 2005. Timing  o f p ha ryng e a l a nd  upp e r e so p ha g e a l 
sp hinc te r pre ssure s a s a  func tio n o f no rma l a nd  e ffo rtful swa llo wing  in yo ung  
he a lthy a d ults. Dysp ha g ia , 20(2); p p  149–156   
 
HISS, SG., TREOLE, K., STUART, A., 2001.  Effe c ts o f a g e , g e nde r, b o lus vo lume  , 
a nd  tria l o n swa llo wing  a p ne a  d ura tio n a nd  swa llo w/ re sp ira to ry p ha se  
re la tio nships o f no rma l a d ults. Dysp ha g ia ,16(2); p p 128 -  135  
 
HODDINOTT, P. & ROISIN, P., 2000. A q ua lita tive  stud y o f wo me n’ s vie ws a b o ut 
ho w he a lth pro fe ssio na ls c o mmunic a te  a b o ut infa nt fe e d ing . He a lth 
Exp e c ta tio ns, 3; p p  224 – 233 
 
HOFNER, G .,BEHRENS, R., KOCH, A., 2000. Ente ra l nutritio na l supp o rt b y 
p e rc uta ne o us e nd o sc o p ic  g a stro sto my in c hildre n with c o ng e nita l he a rt 
d ise a se . Pa e dia tric  Cardio lo g y, 21(4); p p  341 – 346 
 
HOLAS, MA., DE PIPPO, KL.,REDING, MJ.,1994. Asp ira tio n a nd  re la tive  risk o f 
me d ic a l c o mp lic a tio ns fo llo wing  stro ke . Arc hive s o f Ne uro lo g y, 51; pp 1051 – 
1053 
 
HOLDITCH-DAVIS, D.,1990. The  d e ve lo p me nt o f sle e p ing  a nd  wa lking  sta te s in 
hig h-risk pre te rm infa nts. Infa nt Be ha vio ra l De ve lo p me nt 41(4); p p  531 – 537 
 
HOLDITCH-DAVIS, D., BARTLETT, TR., BELYEA, M., 2000. De ve lo p me nta l p ro b le ms 
a nd  inte ra c tio ns b e twe e n mo the rs a nd  pre ma ture ly b o rn c hildre n. Jo urna l o f 
Pe dia tric  Nursing ,15(2); p p  157 – 167 
 
HOLDITCH-DAVIS, D., BARTLETT, TR., BICKMAN, AL., MILES, SM., 2003. 
Po sttra uma tic  stre ss symp to ms in mo the rs o f p re ma ture  infa nts. Jo urnal o f 
Ob ste tric , Gyna e c o lo g ic  a nd Ne o na ta l Nursing , 32(2); p p  161 -171 
 
HOLLINS, S., ATTARD, MT., VON  FRAUHOFNER, N. & SEDGWICK, P.,1998. 
Mo rta lity in p e o p le  with le a rning  d isa b ilitie s: risks, c a use s a nd  d e a th 
c e rtific a tio n find ing s in Lo nd o n. De ve lo p me nta l Me dic ine  a nd Child 
Ne uro lo g y, 40(1); p p  50 - 56 
                          
HOLDITCH-DAVIS, D. & BARTLETT, TR., 2000. Esta b lishing  a  p ub lic  sc ho o l 
d ysp ha g ia  p ro g ra m: A mo d e l fo r a d ministra tio n a nd  se rvic e  pro visio n. 
La ng ua g e , Sp e e c h and He a ring  Se rvic e s in Sc ho o ls, 39(2); p p  177 – 191 
 
HOWE, T., HSU, C ., TSAI, M., 2010. Pre va le nc e  o f fe e d ing  re la te d  issue s in 
Ta iwa ne se  c hildre n with a  histo ry o f p re ma turity, 2003 – 2006. Re se arc h in 
De ve lo p me nta l Disab ilitie s, 31; p p  510 – 516  
  
HUCKABEE, ML., & C ANNITO, M., 1999. Outc o me s o f swa llo wing  re ha b ilita tio n 
in c hro nic  b ra inste m dysp ha g ia : A re tro sp e c tive  e va lua tio n. Dysp ha g ia , 
14,(1); p p  93–109 
 
  280 
HUDSPETH, MP.,HOLDEN, KR.,CRAWFORD, TO., 2006. The  slurp  te st: b e d sid e  
e va lua tio n o f b ulb a r musc le  fa tig ue . Pe dia tric s, 118: e 530 – e 533 
 
HUFFMAN, NP. & OWRE, DW., 2008. Ethic a l issue s in pro vid ing  se rvic e s in 
sc ho o ls to  c hild re n with swa llo wing  a nd  fe e d ing  d iso rd e rs. .  La ng uag e , 
Sp e e c h and He a ring  Se rvic e s in Sc ho o ls,  39 (2); p p  167 – 176 
 
HUGHES,  TAT. & WILES, CM.,1996 Pa la ta l a nd  p ha ryng e a l re fle xe s in he a lth 
a nd  in mo to r ne uro n d ise a se . Jo urna l o f Ne uro lo g y Ne uro surg e ry a nd 
Psyc hia try,  61(1); p p  96-98  
 
HUMBERT, ML., POLETTEO C ., SAXON K., KEARNEY P.R., CRUJIDO L., WRIGHT-
HARP W., 2006. The  e ffe c t o f surfa c e  e le c tric a l stimula tio n o n hyo -la ryng e a l 
mo ve me nt in no rma l ind ivid ua ls a t re st a nd  d uring  swa llo wing . Jo urnal o f 
Ap plie d Physio lo g y, 101; p p  1657 – 1663 
 
HUPPI ,PS.,WARFIELD, S.,KIKINIS, R.,BARNES, PD.,ZIENTARA, GP.,JOLESZ, FA.,TSUJI, 
MK.,VOLPE, JJ., 1998. Qua ntita tive  ma g ne tic  re so na nc e  ima g ing  o f b ra in 
d e ve lo p me nt in pre ma ture  a nd  ma ture  ne wb o rns. Annals o f Ne uro lo g y, 43(3); 
p p  224 -235 
 
HYLANDER, MA. ,STROBINO, DM.,DHANIREDDY, R., 2004. Huma n milk fe e d ing s 
a nd  infe c tio ns a mo ng  ve ry lo w b irth we ig ht infa nts. Pe dia tric s, 102; e 38  
 
HUXLEY, EJ.,VIROSLAV, J.,GRAY, WR.,PIERCE, AK., 978. Pha ryng e a l a sp ira tio n in 
no rma l a d ults a nd  pa tie nts with d e p re sse d  c o nsc io usne ss. Ame ric an Jo urna l 
o f Me dic ine , 64(5); p p  564 -568 
 
HWANG , YS.,VERG ANA, E.,LIN, CH.,COSTER, WJ.,BIGSBY, R.,TSAI, WH., 2010. 
Effe c ts o f p re fe e d ing  o ra l stimula tio n o n fe e d ing  p e rfo rma nc e  o f p re te rm 
infa nts. India n Jo urna l o f Pe dia tric s, 83(4); p p ; 385 –388  
 
IAMMATTEO, PA.,TROMBLY, C .,LUECEKE, L., 990. The  e ffe c t o f mo uth c lo sure  o n 
d ro o ling  a nd  sp e e c h. Ame ric a n Jo urna l o f Oc c up a tio na l The rap y, 44(5); p p  
686 – 691 
 
IGARASHI,A., KAWASAKI ,M.,NOMURA, S.,SAKAI, Y.,UENO, M.,ASHIDA, 
I.,MIYAOKA, Y., 2010. Se nso ry a nd  mo to r re spo nse s o f no rma l yo ung  a d ults 
d uring  swa llo wing  o f fo o d s with d iffe re nt p ro pe rtie s a nd  vo lume s. Dysp hag ia  
25(2); p p  198 – 206 
  
IVERSON, J. & GOLDIN-MEADO W, S., 2005. Ge sture  p a ve s the  wa y fo r 
la ng ua g e  d e ve lo p me nt. Psyc ho lo g ic a l Sc ie nc e , 16(3); p p  397 - 373 
 
ILLINGWORTH, RS. & LISTER, J.,1964.   The  c ritic a l o r se nsitive  p e rio d s, with 
sp e c ia l re fe re nc e  to  c e rta in fe e d ing  p ro b le ms in infa nts a nd  c hildre n. Jo urna l 
o f Pe dia tric s, 65; p p  839 – 848 
 
INAMOTO, Y., FUJII, N.,SAITOH, E.,BABA, M.,O KADA, S.,KATADA, K.,OZEKI, Y., 
KANAMORI, D.,PALMER, JB.,2011. Eva lua tio n o f swa llo wing  using  320-d e te c to r-
  281 
ro w Multislic e  CT.Pa rt II: Kine ma tic  a na lysis o f la ryng e a l c lo sure  d uring  no rma l 
swa llo wing . Dysp ha g ia , 26(2); p p  209–217 
 
INNIS, SM.,FOOTE, KD.,MACKINNON, MJ.,KING, DJ.,1990. Pla sma  a nd  re d  
b lo o d  c e ll fa tty a c id s o f lo w-b irth-we ig ht infa nts fe d  the ir mo the r’ s e xp re sse d  
milk o r pre te rm-infa nt fo rmula . Ame ric a n Jo urna l o f Clinic a l Nutritio n, 51; p p  
994-1000 
 
IOPI NORTHWEST, 2005. Io wa  o ra l pe rfo rma nc e  instrume nt: use r’ s ma nua l. 
Ca rna tio n, WA: IOPI No rthwe st 
IRETON H.& THWING E.1976. Ap p ra ising  the  de ve lo p me nt o f a  p re sc ho o l c hild  
b y me a ns o f 
 a  sta nd a rd ize d  re p o rt p re p a re d  b y the  mo the r. The  Minne so ta  Child  
De ve lo p me nt Inve nto ry. Clin Pe dia tr (Phila );15(10):875-82 
ISHIAMA,K.,KOGO, M.,KOIZUMI ,H.,NOMURA, K.,TANAKA, S.,YAMANISHI, T., 
2003. Ora l-mo to r p a tte rns o f rhythmic  trig e mina l a c tivity g e ne ra te d  in fe ta l ra t 
b ra inste m in vitro . De ve lo p me nta l Bra in Re se a rc h,145(2); p p  163 – 166 
 
JADCHERLA, SR., WANG, M., VIJAYAPAL, AS., & LEUTHNER, SR., 2010. Imp a c t o f 
p re ma turity a nd  c o -mo rb id itie s o n fe e d ing  mile sto ne s in ne o na te s: A 
re tro sp e c tive  stud y. Jo urnal o f Pe rina to lo g y, 30(3); p p  201-208 
 
JAKOBSSON, I., LINDBERG, T., BENEDIKTSSON, B., 1985. Die ta ry bovine β – 
la c to g lo b ulin is tra nsfe rre d  to  huma n milk. Ac ta  Pe dia tric a  Sc andinavia , 74; 
p p  342 – 345  
 
JEAN A,1984. Bra inste m o rg a nisa tio n o f the  swa llo wing  ne two rk. Brain 
Be ha vio ur in Evo lutio n, 25(1); p p  109 -116  
 
JEAN A., 2001. Bra inste m c o ntro l o f swa llo wing ; ne uro na l ne two rk a nd  c e llula r 
me c ha nism. Physio lo g ic a l Re vie ws, 81(2); p p  929 – 69 
 
JEAN A. & DALLAPORTA, M., 2006. Ele c tro physio lo g ic  c ha ra c te riza tio n o f 
swa llo wing  p a tte rn g e ne ra to r in the  b ra inste m. GI Mo tility, p p  31 - 37 
 
JENSEN, D., WALLACE, S., KELSAY, P., 1994.LATCH: a  b re a st fe e d ing  c ha rting  
syste m a nd  d o c ume nta tio n to o l. Jo urna l o f Ob ste tric  a nd Gyne c o lo g ic a l 
Ne o na ta l Nursing , 23(1); p p  27 – 32 
 
JONES, HN.,MULLER, CW.,LIN, M.,BANUG ARIA, SG.,C ASE, LE.,LI, JS.,O ’ GRADY, 
G .,HELLER, JH.,KISHNANI, PS., 2010.Oro p ha ruyng e a l d ysp ha g ia  in infa nts a nd  
c hildre n with infa ntile  Po mp e  d ise a se . Dysp hag ia , 25(4); p p  277 – 283 do i: 
10.1007/s00455-009-9252-x 
 
JONES SR., C ARLEY S., HARRISON M., 2009. An intro d uc tio n to  p o we r a nd  
sa mple  size  e stima tio n. Eme rg e nc y Me dic ine  Jo urna l; 20: p p  453-458 
do i:10.1136/e mj.20.5.453 
 
  282 
JONSSON, M., VAN DO ORN, J.,VAN DEN BERG, J., 2013. Pa re nts’  p e rc e p tio ns 
o f e a ting  skills o f p re -te rm vs full te rm infa nts fro m b irth to  3 ye a rs. Inte rna tio na l 
Jo urna l o f Sp e e c h-La ng ua g e  Pa tho lo g y, DOI: 10.3109/17549507.2013 
 
KATZ, R T., (1996).Ma na g e me nt o f sp a stic ity. In R. L. Bra d d o m (Ed .), Physic a l 
me dic ine  a nd re hab ilita tio n (p p . 580–604).Phila d e lp hia : W. B. Sa unde rs 
 
KAHRILAS, PJ.,LIN, S.,CHEN, J.,LOGEMANN, JA., 1991. Thre e -d ime nsio na l 
mo d e lling  o f the  o ro p ha rynx d uring  swa llo wing . Ra dio lo g y,194(4); p p   575 – 
579 
 
KAKODKAR, K. & SCHROEDER, JW., 2013. Pe d ia tric  d ysp ha g ia . Pe dia tric  C linic s 
o f No rth Ame ric a , 60(4) p p  969-977 
 
KAYE, GM., ZOROWITZ, RD.,BAREDES, S.,1997 . Ro le  o f fle xib le  la ryng o sc o p y in 
e va lua ting  a sp ira tio n . Anna ls o f Oto lo g y Rhino lo g y a nd La ryng o lo g y, 106 (8); 
p p   705-709 
  
KAYSER-JONES,J. & SCHELL, E. 1997. The  e ffe c t o f sta ffing  o n the  q ua lity o f 
c a re  a t me a ltime s. Nursing  Outlo o k, 45(2), p p  64 – 72 
  
KELLER,THH.,LAURIE, CB.,RIDGEWAY, N., 2013. De ve lo p me nt a nd  re lia b ility o f 
the  me a ltime  so c ia l inte ra c tio n me a sure  fo r lo ng  te rm c a re  (MSILTC). Jo urna l 
o f Ap plie d Ge ro nto lo g y, 32(6); p p  687 - 707 
 
KELLEY, ME., PIAZZA, C C.,FISHER, WW.,OBERDORF, AJ., 2003. Ac q uisitio n o f c up  
d rinking  using  p re vio usly re fuse d  fo o d s a s p o sitive  a nd  ne g a tive  
re info rc e me nt. Jo urna l o f Ap p lie d Be havio ur Ana lysis,, 36(1); p p  89 - 93 
 
KELLY ,BN.HUCKABEE, M.,JONES, RD.,FRAMPTON, CMA., 2007. The  first ye a r o f 
huma n life : Co o rd ina ting  re sp ira tio n a nd  nutritive  swa llo wing . Dysp ha g ia , 
22(1);p p   37-43 
KENDALL, KA.,MCKENZIE, SW.,LEONARD,RJ.,JO NES, CU., 2000. Timing  o f 
swa llo wing  e ve nts a fte r sing le -mo da lity tre a tme nt o f he a d  a nd  ne c k 
c a rc ino ma s with ra d io the ra p y. Anna ls o f  O to lo g y, Rhino lo g y &  La ryng o lo g y 
109; pp  767–775  
 
KENNARD, M.,1942. Co rtic a l re o rg a niza tio n o f mo to r func tio n. Arc hive s o f 
Ne uro lo g y, 48; pp  227 - 240  
 
KENNEDY, GD.,1992. The  ro le  o f the  sp e e c h a nd  la ng ua g e  the ra p ist in the  
a sse ssme nt a nd  ma na g e me nt o f d ysp ha g ia  in ne uro lo g ic a lly impa ire d  
p a tie nts. Po stg ra dua te  Me dic a l Jo urna l, 68(6); p p   545 - 548 
 
KENNEDY, I.1983. The  unma sking  o f me dic ine . Pa la d in/  Gra na d a  , Lo nd o n 
 
KENNEDY, M., MCCOMBIE, L.,DAWES, P.,MCCONNELL, KN.,DUNNIGAN, MG., 
1997.Nutritio na l supp o rt fo r p a tie nts with inte lle c tua l d isa b ilitie s a nd  
nutritio n/ d ysp ha g ia  d iso rd e rs in c o mmunity c a re . Jo urna l o f Inte lle c tua l 
Disab ility Re se a rc h, 41(4); p p  430 – 436 
  283 
 
KENT, RD., 2004. The  uniq ue ne ss o f spe e c h a mo ng  mo to r syste ms. Clinic a l 
Ling uistic s & Pho ne tic s,18 ( 6 – 8); p p  495 - 505 
 
KERN, MK., BIRN, R., JARADEH, S., JESMANO WITZ, A., COX, R.,HYDE, J.,SHAKER, 
R., 2001. Swa llo w – re la te d  c e re b ra l c o rtic a l a c tivity ma ps a re  no t spe c ific  to  
d e g lutitio n. Ame ric a n Jo urna l o f Physio lo g y: Ga stro inte stina l a nd Live r 
Physio lo g y, 28; p p  G531 – G538 
 
KERR, A., FRASER, W., FELCE D.,  2003. Me d ic a l ne e ds o f p e o p le  with 
inte lle c tua l d isa b ility re q uire  re g ula r re a sse ssme nt a nd  the  p ro visio n o f c lie nt-
c a re r he ld  re p o rts. Jo urnal o f Inte lle c tua l Disab ility Re se a rc h, 47(2); p p  134-145  
 
KESSLER, JP., JEAN, A.,1985. Inhib itio n o f the  swa llo wing  re fle x b y lo c a l 
a p p lic a tio n o f se ro te ne rg ic  a g e nts into  the  nuc le us o f the  so lita ry tra c t. 
Euro p e a n Jo urna l o f Pha rmac o lo g y, 118(1); p p  77 - 85 
  
KHOSHOO, V.,ROSS, G .,KELLY, B.,EDELL, D.,BROWN, S., 2001. Be ne fits o f 
thic ke ne d  fe e ds in pre vio usly he a lthy infa nts with re sp ira to ry sync ytia l vira l 
b ro nc io litis. Pe dia tric  Pulmo no lo g y, 31(4); p p  301 -302 
 
KIDD, D.,LAWSON, J.,NESBITT, R.,MACMAHON, J.1993. Asp ira tio n in a c ute  
stro ke : a  c linic a l stud y with vide o flo uro sc o p y. Q JM: An Inte rna tio na l Jo urna l o f 
Me dic ine ; 86(8); p p  825-829  
 
KIGER, M.,BROWN, CS. &WATKINS, L. 2006. Dysp ha g ia  ma na g e me nt: An 
a na lysis o f p a tie nt o utc o me s using  Vita lStim® the ra p y c o mp a re d  to  
tra d itio na l swa llo w the ra p y. Dysp ha g ia , 21(4); p p  243 - 253 
 
KILGARD, MP.,MERZENICH, MM.,1998. Co rtic a l ma p  re o rg a nisa tio n e na b le d  b y 
nuc le us b a sa lis a c tivity. Sc ie nc e , 279(11); p p 1714 – 1718 
 
KIM, Y.,MCCULLOGH, G ., & ASP, C ., 2005. Te mp o ra l me a sure me nts o f 
p ha ryng e a l swa llo wing  in no rma l p o pula tio ns. Dysp ha g ia , 20 (4); p p  290 – 296 
 
KIM, Y. & MCCULLOGH, G ., 2008.  Ma ximum Hyo id  Disp la c e me nt in No rma l 
Swa llo wing . Dysp ha g ia , 23(3); p p  274–279 
 
KINDERMANN,A.,KNEEPKENS,CMF.,STOK, A.,VAN DIJK, EM.,ENGELS, 
M.,DOUWES, AC., 2008. Disc o ntinua tio n o f tub e  fe e d ing  in yo ung  c hild re n b y 
hung e r p ro vo c a tio n. Jo urnal o f Pe dia tric  Gastro e nte ro lo g y a nd Nutritio n. 
47(1); p p  87 – 91 
 
KINNEER, MD & BEACHY, P., 1994. Nip p le  fe e d ing  pre ma ture  infa nts in the  
ne o na ta l inte nsive  c a re  unit: Fa c to rs a nd  d e c isio ns. Jo urna l o f  Ob stse tric , 
Gyne c o lo g ic  a nd  Ne o na ta l Nursing , 23(2); p p  105 – 112 
 
KIRBY, M. & NOEL, RJ, 2007. Nutritio n a nd  g a stro inte stina l tra c t a sse ssme nt a nd  
ma na g e me nt o f c hild re n with d ysp ha g ia . Se minars in Sp e e c h a nd La ng ua g e , 
28(2); p p 180 -189 
 
  284 
KISNER, C . & COLBY, LA., 1996. The ra p e utic  e xe rc ise : Fo unda tio ns and 
te c hniq ue s (3rd e d ). Phila de lp hia : FA Da vis 
 
KLAHN, MS. & PERLMAN, AL., 1999. Te mp o ra l a nd  d ura tio na l pa tte rns 
a sso c ia ting  re sp ira tio n a nd  swa llo wing . Dysp ha g ia , 14(2); p p  131 – 138  
 
KLEIM, JA., BARBAY, S., COOPER, NR., HOGG, TM., REIDEL, CN.,REMPLE, MS., 
2002. Mo to r-le a rning  d e p e nd e nt syna p to g e ne sis is lo c a lize d  to  func tio na lly 
re o rg a nize d  mo to r c o rte x. Ne uro b io lo g y o f Le a rning  a nd Me mo ry, 77(1); p p  
63 – 77  
 
KLEIM, JA. & JONES, TA.,  2008.  Princ ip le s o f e xp e rie nc e -de pe nd e nt ne ura l 
p la stic ity: Imp lic a tio ns fo r re ha b ilita tio n a fte r b ra in d a ma g e . Jo urna l o f 
Sp e e c h, La ng ua g e  and He a ring  Re se arc h, 51; S225-S239 
 
KLEIMAN LI. 2003. Func tio na l Co mmunic a tio n Pro file  Re vise d  (FCP –R). Pub : 
Ling uiSyste ms Inc . USA 
 
KOENIG, J.S.,DAVIES, AM.,THACH, BT.,1990. Co o rd ina tio n o f b re a thing , suc king  
a nd  swa llo wing  d uring  b o ttle  fe e d ing s in huma n infa nts. Jo urna l o f Ap plie d 
Physio lo g y, 69(11); p p  1623 – 1629  
 
KOG A, T. & BRADLEY, RM., 2000. Bio p hysic a l Pro p e rtie s a nd  Re sp o nse s to  
Ne uro tra nsmitte rs o f Pe tro sa l a nd  Ge nic ula te  Ga ng lio n Ne uro ns Inne rva ting  
the  To ng ue .  Jo urna l o f Ne uro p hysio lo g y, 84(9); p p  1404-1413 
 
KOLB, B.,1987. Re c o ve ry fro m e a rly c o rtic a l da ma g e  in ra ts. 1. Diffe re ntia l 
b e ha vio ura l a nd  a na to mic a l e ffe c ts o f fro nta l le sio ns a t d iffe re nt a g e s o f 
ne ura l ma tura tio n. Be ha vio ura l Bra in Re se a rc h, 25(3); p p  205 – 220 
 
KOLB, B.,BROEHER M., 2009. Sta te  o f the  a rt in a sp ira tio n a sse ssme nt a nd  the  
id e a  o f a  ne w no n inva sive  pre d ic tive  te st fo r the  risk o f a sp ira tio n in stro ke . 
Jo urna l o f Nutritio n He a lth a nd Ag ing ,13(5); p p  429 - 433 
 
KOLB, B.,CIOE, J.,WISHLAW, IQ ., 2000a . Is the re  a n o p tima l a g e  fo r re c o ve ry 
fro m unila te ra l mo to r c o rte x le sio ns?  Be ha vio ura l a nd  a na to mic a l se q ue la e  o f 
unila te ra l mo to r c o rte x le sio ns in ra ts o n p o stna ta l da ys 1, 10 a nd  in 
a d ultho o d . Re sto ra tive  Ne uro lo g y a nd Ne uro sc ie nc e , 17(1); p p  61  - 70 
 
KOLB, B.,CIOE, J.,WISHLAW, IQ ., 2000b . Is the re  a n o p tima l a g e  fo r re c o ve ry 
fro m unila te ra l mo to r c o rte x le sio ns?  Be ha vio ura l a nd  a na to mic a l se q ue la e  o f 
unila te ra l mo to r c o rte x le sio ns in ra ts o n p o stna ta l da ys 1, 10 a nd  in 
a d ultho o d . Brain Re se a rc h, 882(1); p p  62 -74 
 
KOLB, B. &  GIBB R., 2001. Ea rly b ra in injury, p la stic ity a nd  b e ha vio ur. In :Ne lso n 
CA.,Luc ia na  M.,(Ed s) Ha ndb o o k o f De ve lo p me nta l Ne uro sc ie nc e , 
Ca mb rid g e , MA: MIT Pre ss 
 
KOLB, B.,HEWSON, J.,WISHAW, IQ .,1993. Ne o na ta l mo to r c o rte x le sio ns a fte r 
c o rtic o sp ina l p ro je c tio ns a nd  d e ndritic  o rg a niza tio n in the  a b se nc e  o f 
b e ha vio ura l spa ring . So c ie ty fo r Ne uro sc ie nc e  Ab strac ts,19(1);p p   165 
  285 
 
KORBMACHER, HM.,SCHWAN, M.,BERNDSEN, S.,BULL, J.,KAHL-NIEKE, B., 2004. 
Eva lua tio n o f a  ne w c o nc e p t o f myo func tio na l the ra p y in c hild re n. 
Inte rna tio na l Jo urna l o f Oro fac ia l Myo lo g y, 30(1); p p  39–52 
 
KHOSHOO, V. & EDELL D., 1999. Pre vio usly he a lthy infa nts ma y ha ve  inc re a se d  
risk o f a sp ira tio n d uring  re sp ira to ry sync ytia l vira l b ro nc hitis. Pe dia tric s, 104(6); 
p p  1389 – 1390 
 
KHOSHOO, V.,ROSS, G .,BROWN, S.,EDELL, D., 2000. Sma lle r vo lume , thic ke ne d  
fo rmula s in the  ma na g e me nt o f g a stro e so p ha g e a l re flux in thriving  infa nts. 
Jo urna l o f Pe dia tric  Ga stro e nte ro lo g y a nd Nutritio n, 31(5); p p   554 - 556 
 
KOOLSTRA, JH., 2002. Dyna mic s o f the  huma n ma stic a to ry syste m. Critic a l 
Re vie ws in Ora l Bio lo g y a nd Me dic ine ,13(3); p p   366–376 
 
KRAMER, MS.,BARR, RG.,DUGENIA, S.,YANGH.,JONES, P., 2001.Pa c ifie r use  , 
e a rly we a ning , a nd  c ry/ fuss b e ha vio r. JAMA: The  Jo urna l o f the  Ame ric a n 
Me dic a l Asso c ia tio n, 286;  p p  322 – 326 
  
KRON,RE.,STEIN, M.,GODDARD, K E.,1963. A me tho d  o f me a suring  suc king  
b e ha vio ur in ne wb o rn infa nts. Psyc ho so ma tic  Me dic ine , 25(2); p p  181- 191 
KUHLEMEIER, KV.,YATES,P.,PALMER,JB.,1998. Intra - a nd  Inte rra te r Va ria tio n in 
the  Eva lua tio n o f Vid e o fluo ro sc o p ic  Swa llo wing  Stud ie s. Dysp ha g ia ,13(2); p p  
142 - 147 
KUHLEMEIER, KV.,PALMER, JB., ROSENBERG,D., 2001. Effe c t o f liq uid  b o lus 
c o nsiste nc y a nd  d e live ry me tho d  o n a sp ira tio n a nd  p ha ryng e a l re te ntio n in 
d ysp ha g ia  p a tie nts. Dysp hag ia ,16(2); p p  119 - 122 
KUPLIA, YU.,DODDS, WJ.,HELM, JF.,WALTER, J.HOGAN, WJ.,1984. Re la tio nship  
b e twe e n swa llo w ra te  a nd  sa liva ry flo w. Dig e stive  Dise a se s a nd Sc ie nc e s, 
29(5); p p  528 –533 
KURJAN, RM., 2000. The  ro le  o f the  sc ho o l-b a se d  sp e e c h-la ng ua g e  
p a tho lo g ist se rving  p re sc ho o l c hild re n with d ysp ha g ia . La ng ua g e , Sp e e c h 
a nd He aring  Se rvic e s in Sc ho o ls, 31(1); p p  42 – 49 
 
LACE, P. & OUVRY C .,1998. Pe o p le  with p ro fo und a nd multip le  le a rning  
disa b ilitie s .Lo ndo n, U.K.: Da vid Fulto n 
 
LAMMN, C .,DEFELICE, A.,C ARG AN, A., 2005. Effe c t o f ta c tile  stimula tio n o n 
ling ua l mo to r func tio n in p e d ia tric  ling ua l d ysp ha g ia . Dysp ha g ia , 20(3); p p  
311 – 324 
 
LANG, WC.,BUISE, NRM.,GEARY, A.,BUCKLEY, S.,ADAMS, E.,JONES, AC ., GORSE, 
KS.,WINTER, SC .,TRAN, H.,ROBERTS, BR., 2011.Q ua ntific a tio n o f intra o ra l  
p re ssure s During  Nutritive  Suc king : Me tho d s with no rma l infa nts. Dysp ha g ia  26 
(2); p p  277–286 
 
  286 
LANGMORE, SE., 2003. Eva lua tio n o f o ro p ha ryng e a l d ysp ha g ia : whic h 
d ia g no stic  to o l is sup e rio r?  Curre nt Opinio ns in Oto la ryng o lo g y - He a d Ne c k 
Surg e ry, 11(6); p p  485-489 
 
LANUZA, GM.,  GOSGNACH, S.,PIERANI, A.,JESSELL, TM.,GOULDING, M., 2004. 
Ge ne tic  id e ntific a tio n o f sp ina l inte rne uro ns tha t c o o rd ina te  le ft- rig ht 
lo c o mo to r a c tivity ne c e ssa ry fo r wa lking  mo ve me nts. Ne uro n, 42(4); p p  375 – 
386 
LASS, NJ.,PANNBACKER, M.,  2008. The  a p p lic a tio n o f e vid e nc e  – b a se d  
p ra c tic e  to  no nsp e e c h o ra l mo to r tre a tme nts. La ng ua g e , Sp e e c h a nd 
He aring  Se rvic e s in Sc ho o ls, 39(3); p p  408 – 421 
 
LAU, C .,SHANLER, RJ.,2000. Ora l fe e d ing  in p re ma ture  infa nts a dva nta g e  o f a  
se lf-p a c e d  milk flo w. Ac ta  Pa e dia tric a , 89(4);p p   453-459 
 
LAU, C ., SHEENA, H., SHULMAN, RJ., SHANLER, RJ.,1997. Ora l fe e d ing  in lo w 
b irth we ig ht infa nts. Jo urnal o f Pe dia tric s, 130(4); p p   561-569 
LAU, C ., SMITH, EO., 2011. A no ve l a pp ro a c h to  a sse ss o ra l fe e d ing  skills o f 
p re te rm infa nts. Ne o na to lo g y,100(1); p p   64 -70 
LAU, C ., SMITH,EO., 2012. Inte rve ntio ns fo r impro ving  the  o ra l fe e d ing  
p e rfo rma nc e  o f p re te rm infa nts. Ac ta  Pa e dia tric a , 101(7); p p   e 269-274  
LAWLESS, H. 1985. Se nso ry d e ve lo p me nt in c hildre n. Re se a rc h in ta ste  a nd  
o lfa c tio n. Jo urna l o f the  Ame ric a n Die te tic  Asso c ia tio n, 85(5); p p   577-582 
 
LAWLESS, HT., BENDER, S., OMAN, C ., PELLETIER, C ., 2003. Ge nd e r, a g e , ve sse l 
size , c up  vs. stra w sip p ing , a nd  se q ue nc e  e ffe c ts o n sip  vo lume . Dysp hag ia , 
18(1); p p   196 - 202 
 
LAZARUS, CL., 1993. Effe c ts o f ra d ia tio n the ra p y a nd  vo lunta ry ma ne uve rs o n 
swa llo w func tio n in he a d  a nd  ne c k c a nc e r pa tie nts. Clinic s in Co mmunic a tive  
Diso rde rs, 3(1); p p  11 - 20 
 
LAZARUS, CL., 2006. To ng ue  stre ng th a nd  e xe rc ise  in he a lthy ind ividua ls a nd  
he a d  a nd  ne c k c a nc e r p a tie nts. Se minars in Sp e e c h a nd La ng ua g e , 27 (4); 
p p  260 -267 
 
LAZARUS,C ., LOGEMANN, JA.,GIBBONS, P.,1993. Effe c ts o f ma ne uve rs o n 
swa llo wing  func tio n in he a d  a nd  ne c k c a nc e r p a tie nts. He a d & Ne c k,15(5);  
p p  419 – 424 
 
LAZARUS, C ., LOGEMANN, JA., HUANG, CH., RADEMAKER, AW., 2003. Effe c ts o f 
two  typ e s o f to ng ue  stre ng the ning  e xc e rc ise s in yo ung  no rma ls. Fo lio  
Pho nia tric a , 55(2); p p  199 – 205 
 
LAZARUS, CL., LOGEMANN, JA., PAULOSKI, BR.,RADEMAKER, AW., HELENOWSKI, 
IB.,VONESH, EF., MACCRAKEN, E., MITTAL, BB., VOKES, EE.,HARAF, DJ., 2007. 
  287 
Effe c ts o f ra d io the ra p y with o r witho ut c he mo the ra p y o n to ng ue  stre ng th a nd  
swa llo wing . He a d & Ne c k, 29(7); p p   632 – 637 
 
LAZARUS, CL., LOGEMANN, JA., PAULOSKI, BR.,RADEMAKER, AW., LARSON, 
CR.,MITTAL, BB.,PIERCE, M., 2000. Swa llo wing  a nd  to ng ue  func tio n fo llo wing  
tre a tme nt fo r o ra l a nd  o ro p ha ryng e a l c a nc e r. Jo urna l o f Spe e c h & He aring   
Re se a rc h, 43(4); p p  1011–1023 
 
LAZARUS, CL., LOGEMANN, JA., SONG, C W.,RADEMAKER, AW., KAHRILAS, PJ., 
2002. Effe c ts o f vo lunta ry ma ne uve rs o n to ng ue  b a se  func tio n fo r swa llo wing . 
Fo lia  Pho nia tric a  e t Lo g o p e dic a , 54(2) ; p p   171-176  
 
LAZZARA, G ., LAZARUS, C ., LOGEMANN, JA., 1986. Imp a c t o f the rma l 
stimula tio n o n the  trig g e ring  o f the  swa llo w re fle x. Dysp ha g ia , 1(2); p p  73 -77 
 
LEDER, SB., 2000.  Use  o f a rte ria l o xyg e n sa tura tio n, he a rt ra te , a nd  b lo o d  
p re ssure  a s ind ire c t o b je c tive  p hysio lo g ic  ma rke rs to  p re d ic t a sp ira tio n. 
Dysp ha g ia , 15(4); p p  201–5 
 
LEDER, SB, ACTON, LM., LISITANO, HL., MURRAY, JT., 2005. Fib re o p tic  
e nd o sc o p ic  e va lua tio n o f swa llo wing  (FEES) with & witho ut b lue  – dye d  fo o d . 
Dysp ha g ia , 20(2); p p  157 – 162 
 
LEDER, SB., BAKER, KE., GOODMAN, TR., 2010. Dysp ha g ia  te sting  a nd  
a sp ira tio n sta tus in me d ic a lly sta b le  infa nts re q uiring  me c ha nic a l ve ntila tio n 
via  tra c he o to my. Pe dia tric  Critic a l Ca re  Me dic ine , 11(4); p p  484-487 
 
LEDER, SB. & ESPINOSA, JF., 2002 Asp ira tio n risk a fte r a c ute  stro ke : Co mp a riso n 
o f c linic a l e xa mina tio n a nd  fib re o p tic  e nd o sc o p ic  e va lua tio n o f swa llo wing . 
Dysp ha g ia , 17(3); p p  214-218 
 
LEDER, SB. & KARAS, DE., 2000. Fib re o p tic  e ndo sc o p ic  e va lua tio n o f 
swa llo wing  in the  pe d ia tric  p o p ula tio n. La ryng o sc o p e ,110(7);p p   1132-1136  
 
LEDER, SB., SUITER, DM., WARNER, HL., ACTON, LM., SIEGEL, MD., 2002.Sa fe  
initia tio n o f o ra l d ie ts in ho sp ita lize d  p a tie nts b a se d  o n pa ssing  a  3-o unc e  
wa te r swa llo w c ha lle ng e  p ro to c o l. QJM-AN Inte rna tio na l Jo urna l o f Me dic ine , 
105(3); p p   257-263 
 
LEDERLE, A., HOIT, JD.,BARKMEIER-KRAMER, J., 2102. Effe c ts o f se q ue ntia l 
swa llo wing  o n d rive  to  b re a the  in yo ung , he a lthy a d ults.  Dysp ha g ia , 27(2); p p  
221–227 
 
LEE, JH., CHANG, YS., YOO, HS., AHN, SY., SEO, HJ.,CHOI, SH., JEON, GW., KOO, 
SH.,HWANG , JH., PARK, WS., 2011. Swa llo wing  d ysfunc tio n in ve ry lo w b irth 
we ig ht infa nts with o ra l fe e d ing  d e sa tura tio ns. Wo rld Jo urna l o f Pe dia tric s, 
7(4); p p  337-343 
 
LEELAMANIT, V., LIMSAKUL, C ., GREATER, A., 2002. Sync hro nise d  e le c tric a l 
stimula tio n in tre a ting  p ha ryng e a l d ysp ha g ia . La ryng o sc o pe , 112 (12); p p  
2204 – 2210 
  288 
 
LEFTON-GRIEF, MA.,1994. Dia g no sis a nd  ma na g e me nt o f pe d ia tric  fe e d ing  
a nd  swa llo wing  d iso rde rs: ro le  o f the  spe e c h-la ng ua g e  p a tho lo g ist. In: 
Tuc hma n D N Wa lte r R S (Eds) Diso rde rs o f Fe e ding  a nd Swa llo wing  in Infa nts 
a nd Childre n: Pa tho p hysio lo g y, Dia g no sis a nd Tre a tme nt. Sa n Die g o , C A: 
Sing ula r Pub lishing , p p  97-114 
 
LEFTON-GRIEF, MA. & ARVEDSON, JC ., 2007. Pe d ia tric  fe e d ing  a nd  swa llo wing  
d iso rd e rs: Sta te  o f he a lth, p o p ula tio n tre nd s, a nd  a pp lic a tio n o f the  
Inte rna tio na l Cla ssific a tio n o f Func tio ning , Disa b ility , a nd  He a lth. Se minars in 
Sp e e c h and La ng uag e , 28 (3); p p  161 – 165 
 
LEFTON-GRIEF, MA.  &  ARVEDSON, JC ., 2008. Sc ho o lc hild re n with d ysp ha g ia  
a sso c ia te d  with me d ic a lly c o mple x c o nd itio ns. La ng ua g e , Sp e e c h & He aring  
Se rvic e s in Sc ho o ls, 39(2); p p  237 - 248  
 
LEFTON-GRIEF, MA.,  C ARROLL, JL.,  LOUGHLIN, GM., 2006.  Lo ng -te rm fo llo w 
up  o f o ro p ha ryng e a l d ysp ha g ia  in c hild re n witho ut a p pa re nt risk fa c to rs. 
Pe dia tric  Pulmo na ry, 41(11); p p  1040-1048  
 
LEFTON-GRIEF, MA., CRAWFORD, TO., WINKELSTEIN, JA., LOUGHLIN, GM., 
KOERNER, CB., ZUBURAK, M.,LEDERMAN, HM., 2000. Oro p ha ryng e a l d ysp ha g ia  
a nd  a sp ira tio n in p a tie nts with a ta xia -te a ng ie c ta sia . Jo urna l o f Pe daitric s, 
136(2); p p   225 – 231  
 
LEONARD, R., KENDALL, KA., MCKENZIE, S., INES GONCALVEZ, M., WALKER, A., 
2000. Struc tura l Disp la c e me nts in No rma l Swa llo wing : A Vid e o fluo ro sc o p ic  
Stud y.  Dysp ha g ia , 15(3); p p 146–152  
 
LEONARD, R.  & MCKENZIE, S.,  2006. Hyo id -b o lus tra nsit la te nc ie s in no rma l 
swa llo w. Dysp ha g ia , 21(3); p p   183 – 90 
 
LESLIE, P., C ARDING, PN., WILSON, JA.,  2003. Inve stig a tio n a nd  ma na g e me nt 
o f c hro nic  d ysp ha g ia .  British Me dic a l Jo urna l;  326(2); p p  433 - 436 
 
LESLIE, P., DRINNAN, MJ., FINN, P., FORD, G A., WILSON, JA., 2004. Re lia b ility a nd  
va lid ity o f c e rvic a l a usc ulta tio n: A c o ntro lle d  c o mpa riso n using  
vid e o fluo ro sc o p y. Dysp ha g ia , 19(4); p p  231 – 240 
 
LESSEN, BS., 2011. Effe c t o f the  p re ma ture  infa nt o ra l mo to r inte rve ntio n o n 
fe e d ing  pro g re ssio n a nd  le ng th o f sta y in p re te rm infa nts. Advanc e s in 
Ne o na ta l Care  (Else vie r Sc ie nc e ),11(2); p p  129-139 
 
LEWIN, JS., HERBERT, TM.,PUTNAM, JB. Jr., DUBROW, RA., 2001. Exp e rie nc e  with 
c hin tuc k ma ne uve rs in p o ste o sp ha g e c to my a sp ira to rs Dysp ha g ia , 16(3); p p  
216 – 219 
 
LIAW, JJ., YANG, L., LEE, CM., FAN, HC., CHANG, YC., CHENG, LP., 2013.Effe c ts 
o f c o mb ine d  use  o f no n-nutritive  suc king , o ra l suc ro se , a nd  fa c ilita te d  tuc king  
o n infa nt b e ha vio ura l sta te s a c ro ss he e l-stic k p ro c e d ure s: A p ro sp e c tive , 
  289 
ra nd o mise d  c o ntro lle d  tria l. Inte rna tio na l Jo urna l o f Nursing  Studie s, 50(7);   p p  
883 - 894 
 
LIGHT, J., COLLIER, B., PARNES, P., (1985a ) Co mmunic a tive  inte ra c tio n 
b e twe e n yo ung  no nspe a king  p hysic a lly d isa b le d  c hild re n a nd  the ir 
p rima ry c a re g ive rs: I. Disc o urse  pa tte rns. Aug me nta tive  a nd 
Alte rna tive  Co mmunic a tio n, 1(2); p p  74 – 83 
 
LIGHT J., COLLIER, B., PARNES, P (1985b ) Co mmunic a tive  inte ra c tio n 
b e twe e n yo ung  no nspe a king  p hysic a lly d isa b le d  c hild re n a nd  the ir 
p rima ry c a re g ive rs: II. Co mmunic a tive  func tio n. Aug me nta tive  a nd 
Alte rna tive  Co mmunic a tio n, 1(3); p p  98 – 107 
 
LIM, SH., LIEUP, K., PHUA, SY., SESHADRI, R., VENKETSAUBRAMANIAN, N., LEE, SH., 
CHOO, PW., 2001. Ac c ura c y o f b e dside  c linic a l me tho ds c o mpa re d  with 
fib re o p tic  e nd o sc o p ic  e xa mina tio n o f swa llo wing  (FEES) in d e te rmining  the  risk 
o f a sp ira tio n in a c ute  stro ke  p a tie nts. Dysp ha g ia , 16 (1); p p  1 -  6 
LINDGREN, AC., BARKELING, B., HAGG, A., 2000.  Ea ting  b e ha vio ur in Pra d e r-
Willi synd ro me , no rma l we ig ht, a nd  o b e se  c o ntro l g ro ups. Jo urna l o f Pe dia tric s 
137(1); p p  50 – 55 
LISMAN, J. & SPRUSTON, N., 2005. Po stsyna p tic  d e p o la risa tio n re q uire me nts fo r 
LTP a nd  LTD: A c ritiq ue  o f sp ike  timing -d e p e nd e nt p la stic ity. Na ture  
Ne uro sc ie nc e , 8(7) ; p p   839 – 841 
 
LIU, Y., CHEN, Y., CHENG, I., 2013.Ea rly o ra l-mo to r ma na g e me nt o n fe e d ing  
p e rfo rma nc e  in p re ma ture  ne o na te s. Jo urna l o f the  Me dic a l Asso c ia tio n. 
112(3); p p  161 - 164  
LIU, M., LIN, K., CHOU, C ., LEE, T., 2010. Using  no n-nutritive  suc king  a nd  o ra l 
g luc o se  so lutio n with ne o na te s to  re lie ve  p a in: a  ra nd o mise d  c o ntro lle d  tria l. 
Jo urna l o f C linic a l Nursing ,19 (11/12); p p   1602 -1611 
 
LO, F. & ERZURUMLU, RS., 2011. Pe rip he ra l ne rve  d a ma g e  d o e s no t a lte r 
re le a se  pro pe rtie s o f de ve lo p ing  c e ntra l trig e mina l a ffe re nts Jo urna l o f  
Ne uro p hysio lo g y,  105(4); p p  1681-1688 
 
LOF, GL.  & WATSON, MM., 2008. A Na tio nwid e  Surve y o f No nspe e c h 
Ora l Mo to r Exe rc ise  Use : Implic a tio ns fo r Evide nc e -Ba se d  Pra c tic e . La ng ua g e , 
Sp e e c h and He a ring  Se rvic e s in Sc ho o ls,  39(3); p p   392 - 407 
 
LOGAN, WJ. & BOSMA, JF.,1967. Ora l a nd  Pha ryng e a l d ysp ha g ia  in infa nc y. 
Pe dia tric  Clinic s o f No rth Ame ric a  14(1); p p  47 - 61 
 
LOGEMANN, JA.,1983. “Eva lua tio n a nd  Tre a tme nt o f Swa llo wing  Diso rd e rs” . 
Sa n Die g o , C A: Co lle g e  Hill Pre ss, 1983 
 
LOGEMANN, JA., 1986. Tre a tme nt fo r a sp ira tio n re la te d  to  d ysp ha g ia : An 
o ve rvie w. Dysp ha g ia  1(1); p p  34 - 38 
  290 
 
LOGEMANN, JA.,1986. Ma nua l fo r the  vide o fluo ro sc o p ic  study o f swa llo wing . 
Lo nd o n : Ta ylo r & Fra nc is  
 
LOGEMANN,JA.,1989. “Eva lua tio n a nd  tre a tme nt p la nning  fo r the  he a d -
injure d  p a tie nt with o ra l inta ke  d iso rd e rs.”  Jo urnal o f He ad Tra uma  
Re hab ilita tio n, 4(4); p p  24 - 33   
 
LOGEMANN, JA.,1993. No ninva sive  a p pro a c he s to  d e g lutitive  a sp ira tio n. 
Dysp ha g ia , 8(4); p p  331 - 333 
 
LOGEMANN, JA.,1997. Ro le  o f mo d ifie d  b a rium swa llo w in ma na g e me nt o f 
p a tie nts with d ysp ha g ia . Oto la ryng o lo g y – He a d a nd Ne c k Surg e ry,116 (3); 
p p  335 - 338 
 
LOGEMANN,JA. & KAHRULAS, PJ., 1990. Re le a rning  to  swa llo w a fte r stro ke  – 
a p p lic a tio n o f ma ne uve rs a nd  ind ire c t b io fe e d b a c k: A c a se  stud y. Ne uro lo g y 
40(7); p p  1136 - 1138 
 
LOGEMANN,JA., PAULOKSKI, B., RADEMAKER, A., KAHRILAS, P. 2002. 
Oro p ha ryng e a l swa llo w in yo ung e r a nd  o ld e r wo me n: vid e o fluo ro sc o p ic  
a na lysis. Jo urna l o f Sp e e c h, Lang ua g e  a nd He a ring  Re se a rc h, 45(3); p p  434 - 
445  
 
LOGEMANN,JA., RO A PAULOSKI, B., RADEMAKER, A., COOK, B., GRANER, D., 
MILIANTI, F., BEERY, Q ., STEIN, D., BOWMAN, J., LAZARUS, C .,1992. Impa c t o f the  
d ia g no stic  pro c e d ure  o n o utc o me  me a sure s o f swa llo wing  re ha b ilita tio n in 
he a d  a nd  ne c k c a nc e r p a tie nts. Dysp ha g ia , 7(4); p p  179 - 186  
 
LOGEMANN, JA., VEIS, S., COLANGELO, L.,1999. A sc re e ning  p ro c e dure  fo r 
o ro p ha ryng e a l d ysp ha g ia . Dysp ha g ia , 14(1); p p  44 – 51 
  
LOGEMANN,JA ., RADEMAKER, A., PAULOSKI, BR.,  ANTINOJA, J., BACON, M., 
BERNSTEIN, M., G AZIANO, J., GRANDE, B., KELCHNER, L.,  KELLY, A., KLABEN, B., 
LUNDY, D., NEWMAN, L., SANTA, D., STACHO WIAK, L., STANGL-MCBREEN, C ., 
ATKINSON, C ., BASSANI, H., CZAPLA, M., FARQ UHARSON, J., LARSEN, K., LEWIS, 
V.,  LOG AN, H., NITSCHKE, T., VEIS, S., 2008. Wha t Info rma tio n Do  C linic ia ns Use  
in Re c o mme nd ing  Ora l ve rsus No no ra l Fe e d ing  in Oro pha ryng e a l Dysp ha g ic  
Pa tie nts?  Dysp ha g ia ,  23(4); p p  378–384 
 
LONG, JG ., PHILIPS, AG .,LUCEY, JF.,1980. Exc e ssive  ha nd ling  a s a  c a use  o f 
hyp o xe mia . Pe dia tric s, 65(2); p p  203 – 207 
 
LOTONG, V., CHUN, E., CHAMBERS, E., G ARCIA, JM., 2003. Te xture  a nd  fla vo ur 
c ha ra c te ristic s o f b e ve ra g e s c o nta ining  c o mme rc ia l thic ke ning  a g e nts fo r 
d ysp ha g ia  d ie ts. Jo urna l o f  Fo o d Sc ie nc e , 68(4); p p  1537 – 1541 
 
LOUGHLIN GM., 1989. Re sp ira o to ry c o nse q ue nc e s o f d ysfunc tio na l 
swa llo wing . Dysp ha g ia  3 (2); 126 – 189 
 
  291 
LOVE, RJ. & WEBB, WG., 2001. Ne uro lo g y fo r the  sp e e c h-la ng uag e  
p a tho lo g ist. 4th e ditio n. Pub lishe d : Butte rwo rth – He ine ma nn 
 
LOWELL, SY., POLETTO, CS., KNORR-CHUNG, BR., REYNOLDS, RC., SIMONIN, K., 
LUDLOW,CL., 2008. Se nso ry stimula tio n a c tiva te s b o th mo to r a nd  se nso ry 
c o mp o ne nts o f swa llo wing  syste m. Ne uro  - ima g e , 42(1); p p   285 -95 
 
LUCAS, A. & COLE, TJ., 1990. Bre a st milk a nd  ne c ro tizing  e nte ro c o litis. La nc e t, 
336(8730); p p  1519 – 1523  
 
LUCIANA, M. 2003. Co g nitive  d e ve lo p me nt in c hild re n b o rn p re te rm: 
Imp lic a tio ns fo r the o rie s o f b ra in p la stic ity fo llo wing  e a rly injury. De ve lo p me nt 
a nd Psyc ho p a tho lo g y, 15(4); p p   1017 - 1047 
 
LUDWIG, SM., 2007. Ora l fe e d ing  a nd  the  la te  p re te rm infa nt. Ne wb o rn Infa nt 
& Nursing  Re vie ws, 7(2 ); p p   72 – 75 
 
 
LUDLOW, CL., HUMBERT, I., SAXON, K., POLETTO, C ., SONIES, B., CRUJIDO, L., 
2007. Effe c ts o f surfa c e  e le c tric a l stimula tio n b o th a t re st a nd  during  
swa llo wing  in c hro nic  p ha ryng e a l d ysp ha g ia .  Dysp ha g ia , 22(1); p p  1 – 10  
 
LUKE, L.., ALLRED, RP., JONES, TA., 2004. Unila te ra l isc he mic  se nso rimo to r 
c o rtic a l da ma g e  induc e s c o ntra le sio na l syna p to g e ne sis a nd  e nha nc e s skille d  
re a c hing  with the  ip sila te ra l fo re limb  in a d ult ma le  ra ts. Syna p se , 54(4); p p  187 
– 199 
 
LYU, T., ZHANG, Y., HU, X.,C AO, Y.,REN, P.,WANG, Y., 2014. The  e ffe c t o f a n 
e a rly o ra l stimula tio n pro g ra m o n o ra l fe e d ing  o f p re te rm infa nts. Inte rna tio na l 
Jo urna l o f Nursing  Sc ie nc e s, 1(1); p p  42-47 
 
MA, C ., GREENQUIST, KW., LAMOTTE, RH., 2006. Infla mma to ry Me d ia to rs 
Enha nc e  the  Exc ita b ility o f Chro nic a lly Co mpre sse d  Do rsa l Ro o t Ga ng lio n 
Ne uro ns Jo urna l o f  Ne uro p hysio lo g y,  95(4); p p   2098-2107 
 
MACIE, D. & ARVEDSON, J. 1993., Fro m: Pe dia tric  swa llo wing  & fe e ding : 
Asse ssme nt & Ma na g e me nt. Arve dso n JC & Bro dsky L (Eds). Pub lishe d  
Sing ula r Pre ss, NY 
 
MACKAY, LE., MORG AN, AS., BERNSTEIN, BA., 1999. Fa c to rs a ffe c ting  o ra l 
fe e d ing  with se ve re  TBI. Jo urna l o f  He a d Tra uma  Re hab ilita tio n,14(5); p p  435–
447 
 
MACLEAN, WC. & FINK, BB., 1980. La c to se  ma la b so rp tio n b y p re ma ture  
infa nts: ma g nitud e  a nd  c linic a l sig nific a nc e . Jo urna l o f Pe dia tric s, 97(3); p p  
383-388 
 
MAHANT, S., FRIEDMAN, JN., CONNOLLY, B., G OIA, C ., MAC ARTHUR, C ., 2009. 
Tub e  fe e d ing  a nd  q ua lity o f life  in c hild re n with se ve re  ne uro lo g ic a l 
impa irme nt. Arc hive s o f Dise ase  in Childho o d,  94(9); p p  668-673 
 
  292 
MAKOTO N., TATSURO T., YASUKAZU T., KEIKO N., HIROAKI N., KAZUO M. 2010. 
C linic a l Sig nific a nc e  o f Ora l Inta ke  in Pa tie nts with Ac ute  Stro ke . Dysp ha g ia  
25(3) ; p p  192–197  
 
MANGILLI, LD., SASSI, FC ., DOS SANTOS, SD ., 2009. Ora l se nso rimo to r func tio n 
fo r fe e d ing  in p a tie nts with te ta nus. Ac ta   Tro p ic a , 111(3); p p   316 - 320 
 
MANIKAM, R. & PERMAN, J., 2000. Pe d ia tric  fe e d ing  d iso rde rs. Jo urna l o f 
C linic a l Gastro e nte ro lo g y, 30(1); p p  34 - 46 
 
MARSHALLA, P., 2000. Oral mo to r te c hniq ue s in a rtic ula tio n a nd p ho no lo g ic a l 
the rap y. Kirkla nd , WA: Ma rsha lla  Sp e e c h a nd  La ng ua g e   
 
MARI, F., MATEI, M., CERAVOLO, MG., PISANI, A., MONTESI, A., PRO VINICALI, L.,  
1997. Pre d ic tive  va lue  o f c linic a l ind ic e s in de te c ting  a sp ira tio n in pa tie nts 
with ne uro lo g ic a l d iso rd e rs. Jo urna l o f Ne uro lo g y, Ne uro surg e ry a nd 
Psyc hia try, 63(4); p p   456 – 460 
   
MARSHALLA, PR.,1985. The  ro le  o f re fle xe s in o ra l-mo to r le a rning : Te c hniq ue s 
fo r impro ve d  a rtic ula tio n. Se minars in Sp e e c h a nd La ng ua g e , 6(4); p p   317–
335 
 
MARTIN, BJ. & CORLEW, MM., 1990. The  inc id e nc e  o f c o mmunic a tio n d iso rde rs 
in d ysp ha g ic  pa tie nts. Jo urna l o f Sp e e c h – He a ring  Diso rde rs, 55(1); p p  28 – 32  
 
MARTIN, RE., KEMPPAINEN, P., MASUDA, Y., YAO, D., MURRAY, GM., SESSLE, BJ., 
1999. Co rtic a lly e vo ke d  swa llo wing  in the  a wa ke  p rima te   (Mo c a c a  
fa sc ic ularis). Jo urna l o f Ne uro p hysio lo g y 82(3); p p  1529 - 1541  
 
MARTIN, BJW., LOGEMANN, JA., SHAKER, R., DODDS, WJ.,1994. Co o rd ina tio n 
b e twe e n re sp ira tio n a nd  swa llo wing : re sp ira to ry p ha se  re la tio nships a nd  
te mp o ra l inte g ra tio n. Jo urnal o f  Ap plie d Physio lo g y, 76(2); p p   714 – 723 
 
MARTIN, RE., MURRAY, GM., GOODYEAR, B., MENON, RS.,1998. Huma n c o rtic a l 
a c tiva tio n d uring  sing le  swa llo wing  tria ls me a sure d  b y func tio na l ma g ne tic  
re so na nc e  ima g ing  (f MRI). Ne uro Ima g e  7(3); p p   S989  
 
MARTIN, RE.& SESSLE, BJ.,1993. The  ro le  o f the  c e re b ra l c o rte x in swa llo wing . 
Dysp ha g ia , 8(3); p p  195 – 202 
 
MARTIN, RE., GOODYEAR, BG., G ATI, JS., MENON, RS., 2001.Ce re b ra l c o rtic a l 
re pre se nta tio n o f a uto ma tic  a nd  vo litio na l swa llo wing  in huma ns. Jo urnal o f 
Ne uro p hysio lo g y 85(2); p p  938 - 950 
 
MARTIN-HARRIS, B., LOGEMANN, JA., MCMAHON, S., SHRIEDER, M., SANDIDGE, 
J.,  2000. C linic a l utility o f the  mo d ifie d  b a rium swa llo w. Dysp ha g ia ,15(3); p p  
136 - 141  
 
MARTIN-HARRIS B., BRODSKY M.B., PRICE C .C .,  MICHEL Y., WALTERS B. 
2003.Te mp o ra l c o o rd ina tio n o f p ha ryng e a l a nd  la ryng e a l d yna mic s with 
  293 
b re a thing  d uring  swa llo wing : sing le  liq uid  swa llo ws. Jo urna l o f Ap plie d 
Physio lo g y, ;95(4); p p  1735–43 
 
MARTIN-HARRIS,  B., MICHEL,  Y., C ASTELL, DO., 2005. Physio lo g ic  mo d e l o f 
o ro p ha ryng e a l swa llo wing  re visite d . Oto laryng o lo g y - He a d a nd Ne c k Surg e ry 
133(2); p p  234 - 240 
 
MARTINO, R., PRON, G ., DIAMANT, NE., 2000. Sc re e ning  fo r o ro p ha ryng e a l 
d ysp ha g ia  in stro ke : insuffic ie nt e vide nc e  fo r g uide line s. Dysp ha g ia , 15(1); p p  
19 – 30 
 
MARTINO, R., PRON, G ., DIAMANT ,NE., 2004. Oro p ha ryng e a l d ysp ha g ia : 
Surve ying  p ra c tic e  p a tte rns o f the  sp e e c h-la ng ua g e  p a tho lo g ist. Dysp hag ia , 
19(3); p p  165 – 176 
 
MASON, SJ., HARRIS, G ., BLISSETT, J., 2005. Tub e  fe e d ing  in infa nc y; imp lic a tio ns 
fo r the  d e ve lo p me nt o f no rma l e a ting  a nd  d rinking  skills. Dysp ha g ia , 20(1); p p   
46 – 61 
 
MATHERS-SCHMIDT, BA. & KURLINSKI, M., 2003. Dysp ha g ia  e va lua tio n 
p ra c tic e s: inc o nsiste nc ie s in c linic a l a sse ssme nt a nd  instrume nta l e xa mina tio n 
d e c isio n-ma king . Dysp ha g ia , 18(2); p p  114 – 125 
 
MATHISEN, B., 2001. Dysp ha g ia  a nd  e a rly la ng ua g e  d e ve lo p me nt. Austra lia n 
Co mmunic a tio n Qua rte rly, 3 (1); p p   7 – 9  
  
MATHISEN. B., WORRALL. L., MASEL. J., WALL. C ., SHEPHERD. RW., 1991. Fe e d ing  
p ro b le ms in infa nts with g a stro -o e so p ha g e a l re flux d ise a se : a  c o ntro lle d  stud y. 
Jo urna l o f Pa e dia tric s a nd Child He a lth, 35(3); p p  163–169 
 
MATHISEN, B., WORRALL, L., O ’ C ALLAGHAN, M., WALL, C ., SHEPHERD, RW., 
2000. Fe e d ing  p ro b le ms a nd  d ysp ha g ia  in six-mo nth-o ld  e xtre me ly lo w b irth 
we ig ht infa nts. Adva nc e s in Spe e c h-La ng uag e  Pa tho lo g y a nd Audio lo g y,  
2(1); p p  9 -17 
 
MATSUBARA, M., TAMURA, Y., & RUCHALA, P., 2005. Ana lysis o f nutritive  suc king  
func tio n in ve ry lo w a nd  e xtre me ly lo w b irthwe ig ht infa nts in Ja pa n: A p ilo t 
stud y. Ja p a n Jo urna l o f Nursing  Sc ie nc e , 2(1); p p   3 - 7 
  
MATTA, Z., CHAMBERS, E., G ARCIA ,JM., HELVERSON, JM., 2006. Se nso ry 
c ha ra c te ristic s o f b e ve ra g e s p re pa re d  with c o mme rc ia l thic ke ne rs use d  fo r 
d ysp ha g ia  d ie ts. Jo urna l o f the  Ame ric a n Die te tic  Asso c ia tio n, 106(7); p p  1049 
– 1054 
 
MATTES, RD., MAON,ET., WAGER-PAGE, S., BEAUCHAMP, G ., BERNBAUM, J., 
STALLINGS, V.,1996. Effe c ts o f swe e t ta ste  stimula tio n o n g ro wth a nd  suc king  in 
p re te rm infa nts. Jo urna l o f Ob ste tric , Gyna e c o lo g ic , a nd Ne o na ta l Nursing : 
JOGNN / NAACOG, 25(5); p p   407 - 414 
 
  294 
MATHEW, OP.,1988. Nip p le  units fo r ne wb o rn infa nts: A func tio na l c o mp a riso n. 
Pe dia tric s, 81(5); p p   688 - 691 
 
MATHEW, OP.,1990. De te rmina nts o f milk flo w thro ug h nip p le  units: Ro le  o f 
ho le  size  a nd  nipp le  thic kne ss. Ame ric a n Jo urna l o f Dise ase s in Childre n, 
144(2); p p   222 - 224  
 
MAURER, H., SHERROD, KB., 1987. Co nte xt o f d ire c tive s g ive n to  yo ung  
c hildre n with Do wn synd ro me  a nd  no n –re ta rd e d  c hild re n: De ve lo pme nt o ve r 
two  ye a rs. Ame ric a n Jo urnal o f Me nta l De fic ie nc y, 78(6);  p p   607 - 618 
 
MC ANULTY, G ., DUFY, F H, BUTLER, S, PARAD, R, RINGER, S, 
ZURAKOWSKI, D., & ALS, H., 2009. Ind ivid ua lize d  d e ve lo p me nta l 
c a re  fo r a  la rg e  sa mp le  o f ve ry p re te rm infa nts: He a lth, ne uro  b e ha vio ur 
a nd  ne uro p hysio lo g y. Ac ta  Pa e dia tric a , 98(12); p p  1920 – 1926 
 
MCCAIN, GC.,1992. Fa c ilita ting  ina c tive  a wa ke  sta te s in p re te rm infa nts: a  
stud y o f thre e  inte rve ntio ns. Nursing  Re se arc h,  41(3); p p  157 – 160 
 
MCCAIN, G .C .,1995. Pro mo tio n o f p re te rm infa nt nipp le  fe e d ing  with 
no nnutritive  suc king . Jo urnal o f Pe dia tric  Nursing , 10(1); p p   3 - 8 
 
MCCAIN, GC.,1997. Be ha vio ra l sta te  a c tivity d uring  nip p le  fe e d ing s fo r 
p re te rm infa nts.  Ne o na ta l Ne two rks, 16(5); p p   43 - 47 
 
MCCAIN,GC. & GARTSIDE, P S., 2002. Be ha vio ra l re sp o nse s o f p re te rm infa nts 
to  a  sta nd a rd -c a re  a nd  se mi-d e ma nd  fe e d ing  p ro to c o l. Ne wb o rn & Infa nt 
Nursing  Re vie ws, 2(3); p p  187 - 193 
 
MCCAIN, GC., G ARTSIDE, PS., GREENBERG, JM.,LOTT, JW., 2001. A fe e d ing  
p ro to c o l fo r he a lthy p re te rm infa nts tha t sho rte ns time  to  o ra l fe e d ing . Jo urna l 
o f Pe dia tric s ,139(3); p p  374 – 379 
 
MCCAIN, GC., 2003. An e vide nc e -b a se d  g uid e line  fo r intro d uc ing  o ra l 
fe e d ing  to  he a lthy p re te rm infa nts. Ne o na ta l Ne two rk, 22(5); p p  45 - 50 
 
MCCULLOGH, GH., WERTZ, RT., ROSENBECK, JC ., DINNEEN, C .,1999. C linic ia ns’  
p re fe re nc e s a nd  p ra c tic e s in c o nd uc ting  c linic a l/ b e d sid e  a nd  
vid e o fluo ro sc o p ic  swa llo wing  e xa mina tio ns in a d ult, ne uro g e nic  p o p ula tio ns. 
Ame ric a n Jo urna l Sp e e c h a nd La ng uag e  Patho lo g y, 8(2); p p  149 – 163 
 
MCCULLOGH. GH., WERTZ, RT., ROSENBECK, JC ., MILLS, RH., WEBB, WG.,ROSS, 
KB., 2001. Inte r- a nd  Intra jud g e  Re lia b ility fo r Vid e o fluo ro sc o p ic  Swa llo wing  
Eva lua tio n Me a sure s. Dysp ha g ia ,16(2);  p p 110 - 118  
 
MCGRATH, JM., 2003. Pilo t te sting  o f the  Pre  –Te rm Infa nt Nip p le  Fe e d ing  
Re a d ine ss Sc a le  (PINFRS). Co mmunic a ting  Nursing  Re se a rc h 36(3); p p  289 - 
291 
  
  295 
MCGRATH,JM., BODEA BRAESCU, AV., 2004. Sta te  o f the  sc ie nc e : Fe e d ing  
re a d ine ss in the  p re te rm infa nt. Jo urna l o f Ne o na ta l Nursing ,18 (4);  p p  353 -
368 
 
MCGRATH,JM. &  MEDOFF-COOPER, B., 2002. Ale rtne ss a nd  fe e d ing  
c o mpe te nc e  in e xtre me ly e a rly b o rn p re te rm infa nts. Ne wb o rn a nd Infa nt 
Nursing  Re vie ws, 2(3); p p  174 – 186 
 
MCLAUGHLIN, S., 2006. Intro duc tio n to  la ng uag e  de ve lo p me nt (2nd Editio n). 
Pub lishe r: Ce ng a g e  Le a rning   
 
MCGRATH DAVIS, A., SCHULE BRUCE, A., MANGIARACINA, C ., SCHULTZ, T., 
HYMAN, P., 2009. Mo ving  fro m tub e  to  o ra l fe e d ing  in me d ic a lly fra g ile  
no nve rb a l to d d le rs. Jo urnal o f Pe dia tric  Gastro e nte ro lo g y a nd Nutritio n, 49(2); 
p p  233 - 236 
 
MEASEL,CD. &  ANDERSON, CG. 1979.No n-nutritive  suc king  d uring  tub e  
fe e d ing s: Effe c t o n c linic a l c o urse  in p re ma ture  infa nts. Jo urna l o f Nursing , 
8(5);  p p  265 - 272  
 
MEDOFF – COOPER, B.,1991. Cha ng e s in nutritive  suc king  p a tte rns with 
inc re a sing  g e sta tio na l a g e . Nursing  Re se arc h, 40(4); p p   245 – 247 
 
MEDOFF – COOPER, B.  & RAY, W.,  2004.  Sta te  o f the  sc ie nc e : Nutritive  a nd  
no n-nutritive  suc king . Ima g e : Jo urna l o f Nursing  Sc ho larship , 27(3); p p   195 -
199 
 
MENDELSOHN, M.,1993. Ne w c o nc e p ts in d ysp ha g ia  ma na g e me nt. The  
Jo urna l o f Oto laryng o lo g y Sup p le me nt,1(1); p p  5 -24 
 
MERILL, EC., LOOKADO O, R., RILEA S., ABBEDUTO, L. (Ed )., 2003. Me mo ry, 
La ng ua g e  a nd  Co mp re he nsio n, a nd  Me nta l Re ta rd a tio n. In: La ng ua g e  a nd  
Co mmunic a tio n in Me nta l Re ta rda tio n, pp  151 – 189; Pub : Else vie r Oxfo rd      
 
MEYER -PALMER M. 1993. “ Id e ntific a tio n & Ma na g e me nt o f the  Tra nsitio na l 
Suc k Pa tte rn in Pre ma ture  Infa nts.”  Jo urna l o f Pe rina ta l & Ne o na ta l Nursing , 
7(1); p p   66-75  
 
MICHOU, E. & HAMDY, S., 2009. Co rtic a l inp ut in c o ntro l o f swa llo wing . Curre nt 
Opinio ns in  Oto la ryng o lo g y  -  He a d Ne c k Surg e ry  17 (3); p p  166 – 171 
 
MICHOLOVITZ, SL.,1986. Cryo the ra p y: the  use  o f c o ld as a  the ra p e utic  a g e nt. 
In: Mic ho lo vitz SL., Wo lf SL. (Ed s) The rma l a g e nts in Re ha b ilita tio n (p p  99 – 118). 
Phila d e lp hia : FA Da vis 
  
MIGLIETTA, O .,1973. Ac tio n o f c o ld  o n sp a stic ity. Ame ric a n Jo urna l o f Physic a l 
Me dic ine , 52(3); p p   198  - 205 
 
MILES, MS., HOLDITCH-DAVIS, D., BUCHINAI, P., NELSON, D.,1999. Distre ss a nd  
g ro wth o utc o me s in mo the rs o f me d ic a lly fra g ile  infa nts. Nursing  Re se a rc h, 
48(3); p p  129 - 140 
  296 
 
MILES, MS., HOLDITCH-DAVIS, D., SCHWARTZ, T., SCHER, M., 2007. De p re ssive  
symp to ms o f mo the rs o f p re ma ture ly b o rn infa nts. Jo urna l o f De ve lo p me nta l 
a nd Be ha vio ra l Pe dia tric s, 28(1); p p  36 -44  
 
MILLER, AJ., 2002.  Ora l a nd  p ha ryng e a l re fle xe s in the  ma mma lia n ne rvo us 
syste m: the ir d ive rse  ra ng e  in c o mple xity a nd  the  p ivo ta l ro le  o f the  to ng ue . 
Critic a l Re vie ws in Ora l Bio lo g y a nd Me dic ine , 13(5); p p  409 – 425 
 
MILLER, CK., BURKLOW, KA., SANTORO, K., KIRBY, E., MANSON, D., RUDOLP, 
CD., 2001. An inte rd isc ip lina ry te a m  a p pro a c h to  the  ma na g e me nt o f 
p a e d ia tric  fe e d ing  a nd  swa llo wing  d iso rd e rs. Childre n’ s He a lth Ca re , 30 (3); 
p p  201 - 218 
 
MILLER, CK., KELCHNER, LN.,DE ALARCON A.,WILLGING, JP., 2014. 
Co mp e nsa to ry la ryng e a l func tio n a nd  a irwa y p ro te c tio n in c hildre n fo llo wing  
a irwa y re c o nstruc tio n. The  Anna ls o f Oto lo g y, Rhino lo g y, a nd Laryng o lo g y, 
do i: 10.1177/0003489414525920 
  
MILLER, CK. & WILLGING, JP.,  2003. Ad va nc e s in the  e va lua tio n a nd  
ma na g e me nt o f p e d ia tric  d ysp ha g ia . Curre nt Opinio n in Oto laryng o lo g y a nd 
He a d a nd Ne c k Surg e ry, 11(6); p p   442 - 446 
MILLER, JL. & KANG, SM., 2007. Pre limina ry ultra so und  o b se rva tio n o f ling ua l 
mo ve me nt pa tte rns during  nutritive  ve rsus no n-nutritive  suc king  in a  
p re ma ture  infa nt. Dysp ha g ia , 22 (2); p p  150 - 160 
MILLER, P., ZEGER, S., & WRIGHT, E., 1996. Pa tte rn o f g ro wth in c hild re n with 
c e re b ra l p a lsy. Jo urna l o f the  Ame ric a n Die te tic  Asso c ia tio n , 96(7); p p   680 – 
685 
 
MIRRETT, PL., RISKI, JE.,GLASCOTT, J.,JOHNSON, V.,1994.Vid e o fluro sc o p ic  
a sse ssme nt o f d ysp ha g ia  in c hild re n with se ve re  sp a stic  c e re b ra l pa lsy. 
Dysp ha g ia , 9(3); p p  174 - 179 
 
MISTRY, S., VERIN, E., SINGH, S., JEFFERSON, S., ROTHWELL, JC ., THOMPSON, 
DG.,HAMDY, S.,  2007. Unila te ra l supp re ssio n o f p ha ryng e a l mo to r c o rte x to  
re pe titive  tra nsc ra nia l ma g ne tic  stimula tio n re ve a ls func tio na l a symme try in 
the  he misp he ric  pro je c tio ns to  huma n swa llo wing . Jo urna l o f Physio lo g y, 585 
(2); p p  525-538 
 
MIZUNO, K. & UEDA, A., 2006. Cha ng e s in suc king  pe rfo rma nc e  fro m 
no nnutritive  suc king  to  nutritive  suc king  d uring  b re a st- a nd  b o ttle -
fe e d ing . Pe dia tric  Re se a rc h , 59 (5); p p  728-731 
 
MIZUNO, K., NISHIDA, Y., TAKI, M., HIBINO, S., MURASE, M., SAKURAI ,M.,2007. 
Infa nts with b ro nc ho pulmo na ry d ysp la sia  suc kle  with we a k pre ssure s to  
ma inta in b re a thing  d uring  fe e d ing . Pe dia tric s,120(4), e 1035 - e 1042 
 
  297 
MOISER, K. & BEREZNAYA, I., 2001. Pa ra lle l c o rtic a l ne two rks fo r vo litio na l 
c o ntro l o f swa llo wing  in huma ns. Exp e rime nta l Bra in Re se arc h, 140(3); p p  280 
– 289 
 
MOOTOOSAMY, RC. & DIETRICH, S., 2002. Distinc t re g ula to ry c a sc a de s fo r 
he a d  a nd  trunk myo g e ne sis. De ve lo p me nt, 129(3); p p   573 – 583 
 
MORAL, A; BOLIBAR, I., SEGURANYES, G ., USTRELL, JM., SEBASTIA, G ., MARTINEZ-
BARBA, C ., RIOS, J., 2010. Me c ha nic s o f suc king : c o mp a riso n b e twe e n b o ttle  
fe e d ing  a nd  b re a stfe e d ing .  BMC Pe dia tric s, 10(6); p p  1 – 8 
   
MORGAN, AT., DODRILL, P., WARD, EC., 2012.  Inte rve ntio ns fo r o ro p ha ryng e a l 
d ysp ha g ia  in c hild re n with ne uro lo g ic a l impa irme nt. Co c hra ne  Da ta b ase  o f 
Syste ma tic  Re vie ws 2012, Issue  10. Art. No .: CD009456. DOI: 
10.1002/14651858.CD009456.p ub 2 
 
MORGAN, AT., WARD, E., MURDOCH, BE., 2004a . Ac ute  c linic a l c ha ra c te ristic s 
o f p a e d ia tric  d ysp ha g ia  fo llo wing  tra uma tic  b ra in injury. Jo urna l o f He a d 
Tra uma  Re hab ilita tio n, 19(3); p p  226 – 240 
 
MORGAN, AT., WARD, E., MURDOCH, BE., 2004b . C linic a l p ro g re ssio n a nd  
o utc o me  o f d ysp ha g ia  fo llo wing  p a e d ia tric  tra uma tic  b ra in injury: a  
p ro sp e c tive  stud y. Brain Injury, 18(4); p p   359 – 376 
                        
MORGAN, AT., WARD, E., MURDOCH, BE., KENNEDY, B., MURISON, R. 2001. A 
stud y o f the  re so lutio n o f p a e d ia tric  d ysp ha g ia  fo llo wing  tra uma tic  b ra in 
injury: Pra c tic a l implic a tio ns fo r c linic ia ns. Asia -Pa c ific  Jo urna l o f Sp e e c h, 
La ng ua g e  & He a ring , 6(1); p p  9 – 20 
 
MORGAN, AT., WARD, E., MURDOCH, BE.,KENNEDY, B., MURISON, R., 2002. 
Ac ute  c ha ra c te ristic s o f p e d ia tric  d ysp ha g ia  sub se q ue nt to  tra uma tic  b ra in 
injury: vid e o fluo ro sc o p ic  a sse ssme nt. Jo urna l o f He a d Tra uma  Re hab ilita tio n, 
17(3); p p   220 – 241 
 
MORGAN, AT.,WARD, E., MURDOCH, BE.,KENNEDY, B., MURISON, R., 2003. 
Inc id e nc e , c ha ra c te ristic s, a nd  p re d ic tive  fa c to rs fo r Dysp ha g ia  a fte r 
p e d ia tric  tra uma tic  b ra in injury. Jo urna l He ad Tra uma  Re hab ilita tio n, 18(3); p p  
239 -251 
 
MORGEN, K.,KADOM, N.,SAWAKI, L., TESSITORE, A., OHAYON, J., FRANK, J., 
2004. Kine ma tic  spe c ific ity o f c o rtic a l re o rg a nisa tio n a sso c ia te d  with mo to r 
tra ining . Ne uro Ima g e , 21(3); p p  1182 – 1187 
 
MORINIERE, S., BOIRON, M., ALISON, D., MAKRIS, P., BEUTTER, P., 2008. Orig in o f 
the  so und  c o mp o ne nts d uring  p ha ryng e a l swa llo wing  in no rma l sub je c ts. 
Dysp ha g ia , 23(3); p p  267 – 273 
 
MORTIMORE, IL., FIDDES, P., STEPHENS, S., DOUGLAS, NJ., 1999. To ng ue  
p ro trusio n fo rc e  a nd  fa tig a b ility in ma le  a nd  fe ma le  sub je c ts. Euro pe a n 
Re sp ira to ry Jo urna l, 14(1); p p  191 – 195 
 
  298 
MORTON R., BONAS R., FOURIE B.,1993. Vid e o fluo ro sc o p y in the  a sse ssme nt o f 
fe e d ing  d iso rd e rs o f c hildre n with ne uro lo g ic  p ro b le ms. De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 35(5); p p  388 – 395 
 
MORTON, R., BONAS, R., MINFORD,J.,1997. Fe e d ing  a b ility in Re tt synd ro me . 
De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y,  39(5); p p   331 – 335 
 
MORTON, R., MINFORD, J.,ELLIS, R.,PINNINGTON, L., 2002.Asp ira tio n with 
d ysp ha g ia : The  inte ra c tio n b e twe e n o ro p ha ryng e a l a nd  re sp ira to ry 
impa irmne nts. Dysp hag ia ,17(3); p p   192-196  
 
MUELLBACHER, W., BO ROJERDI, B., ZIEMAN, U., HALLET, M.,  2001. Ana lo g o us 
c o rtic o c o rtic a l inhib itio n a nd  fa c ilita tio n in ipsila te ra l a nd  c o ntra la te ra l huma n 
mo to r c o rte x re pre se nta tio ns o f the  to ng ue . Jo urnal o f C linic a l 
Ne uro p hysio lo g y,18(6); p p  550 - 558 
 
MURRAY, KA., LARSON, CR., LOGEMANN, JA., 1998. Ele c tro myo g ra phic  
re sp o nse  o f the  la b ia l musc le s d uring  no rma l liq uid  swa llo ws using  a  sp o o n, a  
stra w a nd  a  c up . Dysp ha g ia ,13(3); p p  160 – 166 
 
NAPADO W, VJ., KAMM, RD., GILBERT, RJ.,  2002. A b io me c ha nic a l mo d e l o f 
sa g itta l to ng ue  b e nd ing . Jo urna l o f Bio me c ha nic a l Eng ine e ring , 124(5); p p  
547 – 556 
 
NASCIMENTO, WV., C ASSIANI, RA.,OLIVEIRA, R., 2010. Ge nd e r Effe c t o n Ora l 
Vo lume  Ca p a c ity.  Dysp ha g ia , 27 (3); p p  384 – 389  
 
NEIFERT, M., LAWRENCE, R., SEAC AT, J.,1995. Nipp le  c o nfusio n: To wa rd  a  
fo rma l d e finitio n. Jo urna l o f Pe dia tric s, 126 (sup ple me nt); p p   S125 – S129 
 
NEIVA, FCB.,LEONE, CR.,  2006. Suc king  in pre te rm ne wb o rns a nd  the  suc king  
stimula tio n. Pró -Fo no : Re vista  De  Atua lizaç ã o  Cie ntífic a ,18(2);p p  141-150 
NEIVA, FCB.,LEONE, CR., 2007. De ve lo p me nt o f suc king  rhythm a nd  the  
influe nc e  o f stimula tio n in p re ma ture  infa nts. Pró -Fo no : Re vista  De  Atua lizaç ã o  
Cie ntífic a , 19(3); p p  241 - 248 
 
NEWMAN, LA., BOOP, FA., SANFOED, RA., THOMPSON, JW., TEMPLE, 
CK.,DUNTSCH, CD., 2006. Po sto p e ra tive  swa llo wing  func tio n a fte r p o ste rio r 
fo ssa  tumo ur re se c tio n in p e d ia tric  pa tie nts. Child’ s Ne rvo us Syste m, 22(10); 
p p   1296 -1300  
 
NEWMAN, LA., KECKLEY, C ., PETERSEN, MC., HAMNER, A., 2001. Swa llo wing  
func tio n a nd  me d ic a l d ia g no se s in infa nts susp e c te d  o f d yspha g ia . Pe dia tric s, 
108(6); e 106 – e 109  
 
NICOSIA, MA.,HIND, JA., ROECKER, EB., C ARNES, M., DOYLE, J., DENGEL, G A.,  
2000. Ag e  e ffe c ts o n the  te mp o ra l e vo lutio n o f iso me tric  a nd  swa llo wing  
p re ssure . Jo urna l o f Ge ro nto lo g y: Me dic a l Sc ie nc e s, 55(11); p p  M634 – M640 
 
  299 
NISHIWAKI, K.,TSUJI, T., LIU, MG., HASE, K ., TANAKA, N., FUJIWA, K., 2005. 
Ide ntific a tio n o f a  simple  sc re e ning  to o l fo r d ysp ha g ia  in pa tie nts with stro ke  
using  fa c to r a na lysis o f multip le  d ysp ha g ia  va ria b le s. Jo urna l o f Re ha b ilita tio n 
Me dic ine , 37(4); p p  247 - 251 
 
NORTHSTONE, K., EMMETT, P., NETHERSOLE, F., ALSPAC  stud y te a m., 2001. The  
e ffe c t o f a g e  o f intro duc tio n to  lump y so lids o n fo o d s e a te n a nd  re p o rte d  
fe e d ing  d iffic ultie s a t 6 a nd  15 mo nths. Jo urna l o f Human Nutritio n and 
Die te tic s, 14(1); p p  43 - 54 
 
NUDO, RJ., JENKINS, WM., MERZENICH, MM.,1990. Re p e titive  mic ro  stimula tio n 
a lte rs the  c o rtic a l re pre se nta tio n o f mo ve me nts in a d ult ra ts. So ma to se nso ry 
a nd Mo to r Re se a rc h, 7(4); p p  463 – 483 
 
NUDO, RJ. & MILLIKEN, GW.,1996. Re o rg a nisa tio n o f mo ve me nt 
re pre se nta tio ns in p rima ry mo to r c o rte x fo llo wing  fo c a l isc ha e mic  infa rc ts in 
a d ult sq uirre l mo nke ys. Jo urna l o f Ne uro p hysio lo g y, 75(5); p p   2144 – 2149 
 
 
NYQUIST KH., 2008. Ea rly a tta inme nt o f b re a stfe e d ing  c o mp e te nc e  in ve ry 
p re te rm infa nts. Ac ta  Pa e d ia tric a  97;(6),p p 776 -781 
 
NYQUIST, KH., RUBERTSSON, C ., EWALD, U., SJO DEN, PO., 1996. De ve lo p me nt o f 
the  p re te rm infa nt b re a st-fe e d ing  a sse ssme nt sc a le  (PIBBS): a  stud y o f nurse  – 
mo the r a g re e me nt. Jo urnal o f Huma n Lac ta tio n,12(3); p p  206 – 219 
 
O ’ BRIEN, ME., 2001. Living  in a  ho use  o f c a rd s. Fa mily e xpe rie nc e s with lo ng -
te rm c hild ho o d  te c hno lo g y d e pe nde nc e . Jo urnal o f Pe dia tric  Nursing , 16(1); 
p p  13 -22 
 
O’ DONOGHUE, CR., DEAN-CLAYTOR , A., 2008. Tra ining  a nd  se lf-re po rte d  
c o nfid e nc e  fo r d ysp ha g ia  ma na g e me nt a mo ng  sp e e c h-la ng ua g e  
p a tho lo g ists in the  sc ho o ls.  La ng ua g e , Sp e e c h, a nd He aring  Se rvic e s in 
Sc ho o ls, 39(2); p p  192-198  
 
OKADA, S., SAITOH, E., PALMER, JB., MATSUO, K., YOKOYAMA, M., SHIGETA, R., 
BABA, M., 2007.  Wha t is the  c hin-d o wn p o sture ?  A q ue stio nna ire  surve y o f 
sp e e c h la ng ua g e  p a tho lo g ists in Ja p a n a nd  the  Unite d  Sta te s. Dysp ha g ia , 
22(3); p p  204 – 209  
 
OLSSON, R., C ASTELL, JA., JOHNSTON, B.,  EKBERG, O ., C ASTELL, DO.,1997. 
Co mb ine d  vid e o ma no me tric  id e ntific a tio n o f a b no rma litie s re la te d  to  
p ha ryng e a l re te ntio n. Ac a de mic  Ra dio lo g y, 4 (5); p p  349 – 354  
 
O ’ NEILL, AC., RICHTER, GT., 2013. Pha ryng e a l d ysp ha g ia  in c hild re n with 
Do wn synd ro me . Oto la ryng o lo g y He a d a nd Ne c k Surg e ry, 49 (1); p p  146 – 150 
OOMMEN, P. M.,BHATIA, J., 1989. Suc king  a nd  Bre a thing  Pa tte rns During  
Bre a st- a nd  Bo ttle -fe e d ing  in Te rm Ne o na te s Effe c ts o f Nutrie nt De live ry a nd  
Co mp o sitio n  Ame ric an  Jo urna l o f  Dise a se  in  Childho o d, 143(5); p p  588-592 
 
  300 
O’ REILLY,  MFO. & LANCIONI, GE.,  2001. Tre a ting  fo o d  re fusa l in a  c hild  with 
Willia ms synd ro me  using  the  p a re nt a s the ra p ist in the  ho me  se tting . Jo urna l o f 
Inte rna tio na l Re se a rc h, 45 (1); p p   41 – 46 
ORENSTEIN, SR.,1988.  Effe c t o f no n-nutritive  suc king  o n infa nt 
g a stro e so p ha g e a l re flux. Pe dia tric  Re se arc h, 24 (1); p p  38 – 40 
ORTEGA, ADOL., CIAMPONI, AL., MENDES, FM., 2009. Asse ssme nt sc a le  o f the  
o ra l mo to r pe rfo rma nc e  o f c hildre n a nd  a d o le sc e nts with ne uro lo g ic a l 
d a ma g e . Jo urna l o f Ora l Re ha b ilita tio n; 85(6); p p  697 - 701 
OTHMAN, M., ELWY, M., BADRE, N., MUSTAFA, A., HASANEIN, EE., 2007. The rma l-
ta c tile  ve rsus ne uro musc ula r e le c tric  stimula tio n in the  re ha b ilita tio n o f stro ke  
ind uc e d  d ysp ha g ia . Eg yp tia n Rhe uma to lo g y a nd Re hab ilita tio n, 34(3); p p  333 
– 342 
OTTENBACHER, K., HICKS, J., RO ARK, A., SWINEA, J.,1983. Ora l se nso ri-mo to r 
the ra p y in the  d e ve lo pme nta lly d isa b le d : a  multip le  b a se line  stud y. Ame ric a n 
Jo urna l o f Oc c upa tio na l The ra p y, 37(8); p p  541 – 547 
OTTENBACHER, K., SCOGGINS, A., WAYLAND, J.,1981. The  e ffe c tive ne ss o f a  
p ro g ra m o f o ra l se nso ry-mo to r the ra p y with the  se ve rly a nd  p ro fo und ly 
d e ve lo p me nta lly d isa b le d . Oc c up a tio na l The ra p y Jo urna l o f Re se a rc h,1 (2); 
p p  147 - 160 
O'SULLIVAN, SB.,1988. Stra te g ie s to  impro ve  mo to r c o ntro l. In S. B. O 'Sulliva n & 
T. J. Sc hmitz (Ed s.) Physic a l re ha b ilita tio n: Asse ssme nt a nd  tre a tme nt (2nd . e d . 
253-278).Phila de lp hia , PA: F. A. Da vis 
PACE, CC. & MCCULLOGH, GH.,  2010. The  a sso c ia tio n b e twe e n o ra l 
mic ro o rg a nisms a nd  a sp ira tio n p ne umo nia  in the  institutio na lise d  e ld e rly: 
Re vie w a nd  re c o mme nd a tio ns. Dysp ha g ia , 25(4); p p   307 – 322 
PALISANO, RJ., ROSENBAUM, P., BARTLETT, D., LIVINGSTONE, MH., 2008. 
Co nte nt va lid ity o f the  e xp a nd e d  a nd  re vise d  g ro ss mo to r func tio n 
c la ssific a tio n syste m.; De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 50(1);  
p p  744–750 
PALISANO, R., ROSENBAUM ,P.,WALTER, S., RUSSELL, D.,WOOD, E.,G ALUPPI, B., 
1997. De ve lo p me nt a nd  re lia b ility o f a  syste m to  c la ssify g ro ss mo to r func tio n 
o f c hildre n with c e re b ra l p a lsy. De ve lo p me nta l Me dic ine  a nd Child 
Ne uro lo g y, 39(4); p p  214 – 23 
PAN ALEXANDER, B ., PERLMAN, R., a nd  SNOW C., 2000. Fo o d  fo r Tho ug ht: 
Dinne r Ta b le  a s a  Co nte xt fo r Ob se rving  Pa re nt-Child   Disc o urse . Inc lud e d   in: 
Me nn L. Be rnste in a nd  Ra tne r N (Ed s) Me tho ds fo r Studying  La ng ua g e  
Pro duc tio n, 205-224.Ne w Je rse y:  La wre nc e  Erlb a um Asso c ia te s  
 
PAQUET, C ., ST.ARNAUD –MCKENZIE, D.,MA, Z., FERLAND, G ., DUBE, L., 2008. 
Mo re  tha n just no t b e ing  a lo ne : the  numb e r, na ture  a nd  c o mple me nta rity o f 
  301 
me a l –time  inte ra c tio ns influe nc e  fo o d  inta ke  in ho sp ita lize d  e ld e rly p a tie nts. 
The  Ge ro nto lo g ist, 48(5); p p  603 – 611 
  
PARK, CL., O ’ NEILL, PA., MARTIN, DF.,1997.  A p ilo t e xp lo ra to ry stud y o f o ra l 
e le c tric a l stimula tio n o n swa llo w func tio n fo llo wing  stro ke : a n inno va tive  
te c hniq ue . Dysp ha g ia , 12 (3); p p  161 – 166 
 
PARKER, T., NEALE, G ., ELIA, M.,1996. Ho me  e nte ra l tub e  fe e d ing  in Ea st Ang lia . 
Euro p e a n Jo urna l o f Clinic a l Nutritio n, 50 (1); p p   47 – 53  
 
PARKES, J., HILL, NAN.,PLATT, MJ., 2010. Oro mo to r d ysfunc tio n a nd  
c o mmunic a tio n impa irme nts in c hildre n with c e re b ra l p a lsy: a  re g iste r stud y. 
De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 52(12); p p  1113 – 1119 
 
PARMELEE,AH. & STERN, E., 1972. De ve lo p me nt o f sta te s in infa nts. Ne w Yo rk, 
NY, Ac a d e mic  Pre ss 
 
PASCUAL-LEONE, A.,  CAMMAROTA, A.,  WASSERMANN, EM., BRASIL-NETO, JP., 
COHEN, LH., HALLETT, M.,1993. Mo d ula tio n o f mo to r c o rtic a l o utp uts to  the  
re a d ing  ha nd  o f Bra ille  re a d e rs. Annals o f Ne uro lo g y, 34(1); p p  33 – 37  
 
PALUDETTO, R., ROBERTSON, S., HAITH, M., SHIVPURI, C ., MARTIN, R.,1984. 
Tra nsc uta ne o us o xyg e n te nsio n (Tc Po 2) d uring  no n-nutritive  suc king ” . Infa nt 
Be ha vio ur & De ve lo pme nt 7;  Sp e c ia l Inte rna tio na l Co nfe re nc e  o n Infa nt 
Studie s Issue ; p   280 
PATCH, CS., MASON, S., CRUCIO – BORG, F.,TAPSELL, LC ., 2003. Thic ke ne d  
fluid s: Fa c to rs a ffe c ting  wa sta g e . Advanc e s in Sp e e c h-La ng ua g e  Patho lo g y, 
5(1); p p  73 – 77 
PATEL. MR., PIAZZA, CC.,KELLY, KL.,OCHSNER, CA., SANTANA, CM., 2001. Using  
a  fa d ing  p ro c e d ure  to  inc re a se  fluid  c o nsump tio n in a  c hild  with fe e d ing  
p ro b le ms. Jo urna l o f Ap plie d Be ha vio r Analysis,  34(3); p p  357 - 360  
PEDRETTI, L. W. & EARLY, M. B. (2001). Oc c up a tio na l the ra p y: Pra c tic e  skills fo r 
p hysic a l dysfunc tio n (5th e d ). St. Lo uis, MO: Mo sb y 
 
PENNIGTON, L. & MCCONACHIE, H. (1999) Mo the r–c hild  inte ra c tio n re visite d : 
c o mmunic a tio n with no n-sp e a king  physic a lly d isa b le d  c hild re n. Inte rna tio na l 
Jo urna l o f La ng ua g e  and Co mmunic a tio n Diso rde rs, 34(4); p p   391 – 416 
 
PERRY, A., ANDERSON, K., LEAN, R., COTTON, S., 2002.  Ele va tio n o f the  so ft 
p a la te  in spe e c h a nd  swa llo wing  in no rma l fe ma le  p a rtic ip a nts a nd  fe ma le s 
with mo to r ne uro n d ise a se : a n inno va tive  pro c e dure  fo r me a suring  p a la ta l 
e le va tio n. Inte rna tio na l Jo urna l o f La ng uag e  a nd Co mmunic a tio n Diso rde rs, 
37(2); p p  197 – 214 
 
PERRY, A. & LOVE, CP., 2001. Sc re e ning  fo r o ro p ha ryng e a l d ysp ha g ia  in a c ute  
stro ke : a  syste ma tic  re vie w. Dysp ha g ia , 16(1); p p  7 - 18 
   
  302 
PERRY, JL., YOLEKYUNG, B.,KUEHN, DP., 2012. Effe c t o f p o sture  o n de g lutitive  
b io me c ha nic s in he a lthy ind ivid ua ls. Dysp ha g ia , 2(1); p p  70-80 
 
PERLMAN, AL., ETTEMA, SL., BARKMEIER, J., 2000. Re sp ira to ry a nd  a c o ustic  
sig na ls a sso c ia te d  with b o lus pa ssa g e  d uring  swa llo wing . Dysp ha g ia ; 15(1); p p  
89–94 
 
PETTIGREW, CM. & O ’ TOOLE, C ., 2007. Dysp ha g ia  e va lua tio n pra c tic e s in 
sp e e c h a nd  la ng ua g e  the ra p ists in Ire la nd : Clinic a l a sse ssme nt & instrume nta l 
e xa mina tio n d e c isio n ma king . Dysp ha g ia , 22(3); p p   235 – 244 
 
PETERSON, MC., KEDIA, S., DAVIS, P., NEWMAN, L., TEMPLE, C ., 2006. Ea ting  a nd  
d rinking  a re  no t the  sa me : c a re g ive rs’  p e rc e p tio ns o f g a stro sto my fe e d ing  fo r 
c hildre n with c e re b ra l p a lsy. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 
48(2); p p  713 – 717 
 
PICKLER, RH., BEST AM., REYNA, BA., GUTCHER, G .,WETZEL, PA., 2006. Pre d ic to rs 
o f nutritive  suc king  in pre te rm infa nts. Jo urna l o f Pe rina to lo g y: O ffic ia l Jo urna l 
o f the  Ca lifo rnia  Pe rinata l Asso c ia tio n, 26(11); p p  693 - 699 
 
PICKLER, RH. & FRANKEL, HB.  1995. The  e ffe c t o f no n-nutritive  suc king  o n 
p re te rm infa nts’  b e ha vio ra l o rg a niza tio n a nd  fe e d ing  pe rfo rma nc e . Ne o na ta l 
Ne two rk Jo urna l o f Ne o na ta l Nursing , 14(2); p p   83 - 91 
 
PICKLER, RH., FRANKEL, HB., WALSCH, KM.,THOMPSON, NM., 1996. Effe c ts o f 
no nnutritive  suc king  o n b e ha vio ra l o rg a niza tio n a nd  fe e d ing  pe rfo rma nc e  in 
p re te rm infa nts b e fo re  fe e d ing . Nursing  Re se arc h, 37(6); p p  347 – 350 
 
PICKLER, RH., HIGGINS, KE., CRUMMETTE, BD.,1993. The  e ffe c t o f no nnutritive  
suc king  o n b o ttle -fe e d ing  stre ss in pre te rm infa nts. Jo urna l o f Ob ste tric s a nd 
Gyne c o lo g y in Ne o na ta l Nursing , 22(3); p p  230 – 234 
  
PICKLER, RH., REYNA, BA., GRIFFIN, JB.,LEWIS, M.,THOMPSON, AM., 2012. 
Cha ng e s in o ra l fe e d ing  in p re te rm infa nts 2 we e ks a fte r ho sp ita l d isc ha rg e . 
Ne wb o rn & Infa nt Nursing  Re vie ws, (12)4; p p   202 - 206 
 
PIMENTA, HP., MOREIRA, MEL., ROCHA,  AD.,GOMES Jr, SC ., PINTO, 
LW.,LUCENA, SL.,  2008. Effe c ts o f no n-nutritive  suc king  a nd  o ra l stimula tio n o n 
b re a stfe e d ing  ra te s fo r p re te rm, lo w b irth we ig ht infa nts: A ra nd o mize d  
c linic a l tria l. Jo rna l De  Pe dia tria , 84(5); p p  423 - 427 
 
PINDER, GL. & FAHERTY, AS.,1999. Issue s in p e dia tric  fe e ding  a nd swa llo wing . In 
Ca ruso  A., Stra nd E (e ds) C linic a l Ma na g e me nt o f Mo to r Sp e e c h Diso rde rs in 
Childre n. Ne w Yo rk: Thie me  Me d ic a l Pub lishe rs, p p  281 – 318 
 
PINELLI J. 2000. Effe c ts o f fa mily c o p ing  a nd  re so urc e s o n fa mily a d justme nt 
a nd  p a re nta l stre ss in the  a c ute  p ha se  o f the  NICU e xpe rie nc e . Ne o na ta l 
Ne two rk; 19(1); p p 27 -37 
PINELLI, J. & SYMINGTON, A., 2005. No n-nutritive  Suc king  fo r p ro mo ting  
p hysio lo g ic  sta b ility a nd  nutritio n in pre te rm infa nts. The  Co c hra ne  Da ta b a se  
  303 
o f Syste ma tic  Re vie ws, Issue  4, Art. No . CD001071, Pub  2, DOI: 
10.1002/14651858. CD001071.Pub  2 
PINNINGTON, L. & HEGARTY, J., 2000. Effe c ts o f c o nsiste nt fo o d  p re se nta tio n 
o n o ra l-mo to r skill a c q uisitio n in c hild re n with se ve re  ne uro lo g ic a l imp a irme nt. 
Dysp ha g ia , 15(4); p p  213 – 223 
 
POLLENS, R., 2004. Ro le  o f the  sp e e c h-la ng ua g e  p a tho lo g ist in p a llia tive  
ho sp ic e  c a re . Jo urna l o f Pa llia tive  Me dic ine  7 (3); p p  894 – 702 
 
POORE, M., BARLOW, SM., WANG, J., & LEE, J. 2008. Re sp ira to ry tre a tme nt 
histo ry pre d ic ts suc k pa tte rn sta b ility in pre te rm infa nts. Jo urna l o f Ne o na ta l 
Nursing , 14, p p  185–192 
 
POORE, M., ZIMMERMAN, E., BARLOW, SM., WANG, J., GU, F., 2008. Pa tte rne d  
o ro c uta ne o us the ra p y impro ve s suc king  a nd  o ra l fe e d ing  in p re te rm infa nts. 
Ac ta  Pa e dia tric a , 97(7); p p  920 - 927 
 
POTTER, NL. & SHORT, R., 2009. Ma xima l to ng ue  stre ng th in typ ic a lly 
d e ve lo p ing  c hildre n a nd  a d o le sc e nts. Dysp ha g ia , 24(4); p p  391 – 397 
 
POUDEROUX, P. & KAHRILAS, PJ.,1995. De g lutive  to ng ue  fo rc e  mo d ula tio n b y 
vo litio n, vo lume  a nd  visc o sity in huma ns. Ga stro e nte ro lo g y, 108(5); p p  1418 – 
1426 
 
POWER, M., FRASER, C ., HOBSON, S.,ROTHWELL, JC ., MISTRY, S., NICOLSON, 
DA., 2004. Cha ng e s in p ha ryng e a l c o rtic o b ulb a r e xc ita b ility a nd  swa llo wing  
b e ha vio r a fte r o ra l stimula tio n. Ame ric a n Jo urna l o f Physio lo g y-
Ga stro inte stina l a nd Live r Physio lo g y, 286(1); p p   G45 – G50 
 
POWER. M., FRAISER, CH.,HOBSON, A., SINGH, S.,TYRELL, P.,NICHOLSON, DA., 
2006. Eva lua ting  o ra l stimula tio n a s a  tre a tme nt fo r d ysp ha g ia  a fte r stro ke . 
Dysp ha g ia ,  21(1); p p   49 – 55  
 
PRECHTL, HFR. 1994. Ab no rmal mo ve me nts are  a  ma rke r o f b ra in imp airme nt 
in fe tuse s and p re te rm a nd fullte rm infa nts. In: HC Lo u, G  Gre ise n, J Fa lc k-
La rse n (e d s). Bra in Le sio ns in the  Ne wb o rn:Co p e nhag e n: Munksg a ard. Alfre d 
Be nzo n Symp  1994; 37: 314-321 
 
 
PRICE, GJ., JONES, CJ., CHARLTON, RA., ALLEN, CMC.,1987. A c o mb ine d  
a p pro a c h to  the  a sse ssme nt o f ne uro lo g ic a l d ysp ha g ia . Clinic a l 
Oto laryng o lo g y, 12(3); p p   197 - 201 
 
PRIDHAM, K., BROEN, R., CLARK, R., LIMBO, RK., SCHROEDER, M., HENRIQUES, J., 
2005. Effe c t o f g uide d  p a rtic ip a tio n o n fe e d ing  c o mp e te nc ie s o f mo the rs a nd  
the ir p re ma ture  infa nts. Re se arc h in Nursing  and He alth, 28(3); p p  252 – 267 
 
PRIDHAM, K., LIN, C ., BROWN, R. ,2001. Mo the rs’  e va lua tio n o f the ir c a re  g iving  
fo r p re ma ture  a nd  full-te rm infa nts thro ug h the  first ye a r. Co ntrib uting  fa c to rs. 
Re se a rc h in Nursing  a nd He alth, 24(3); p p  157 -169 
  304 
 
PRIDHAM, K., SCHROEDER, M., BROWN, R.,1999. The  a d a p tive ne ss o f mo the rs’  
wo rking  mo d e ls o f c a re  g iving  thro ug h the  first ye a r; infa nt a nd  mo the r 
c o ntrib utio ns. Re se a rc h in Nursing  and He a lth, 22(6); p p  471 – 485 
 
PRIDHAM, K., SCHROEDER, M., BROWN, R., C LARK, R., 2001. The  re la tio nship  o f 
a  mo the r’ s wo rking  mo d e l o f fe e d ing  to  he r fe e d ing  b e ha vio ur. Jo urnal o f 
Adva nc e d Nursing , 35(5); p p  741 – 750 
 
PRIDHAM, K., STEWARD, D., THOYRE, S., BROWN, R., BROWN, L., 2007. Fe e d ing  
skill pe rfo rma nc e  in p re ma ture  infa nts d uring  the  first ye a r. Ea rly Huma n 
De ve lo p me nt, 83 (5); p p  293 – 305 
 
PUNTIS J.W.L.  2008.  Sp e c ia list Fe e d ing  Clinic s. Arc hive s o f Dise a se  in 
Childho o d, 93(2); p p  164 – 167 
 
QUARTINO, A., 2006.  Do wn synd ro me  spe c ific ity in he a lth issue s. In J. Ro nd a l 
a nd  J. Pe re ra  (Ed s); Do wn syndro me : Ne uro b e ha vio ura l  Spe c ific ity. Susse x, 
UK: Jo hn Wile y & So ns 
 
QURESHI, MA., VICE, FL., TAICIAK, VL., BOSMA, JF., GEWOLB, IH.,  2002. 
Cha ng e s in rhythmic  suc kle  fe e d ing  p a tte rns in te rm infa nts in the  first mo nth 
o f life . De ve lo p me nta l Me dic ine  & Child Ne uro lo g y, 44(1); p p   34 – 39 
 
RAIMBAULT, C ., SALIBA, E., PORTER, RH.,  2007. The  e ffe c t o f the  o d o ur o f 
mo the r’ s milk o n b re a stfe e d ing  b e ha vio ur o f p re ma ture  ne o na te s. Ac ta  
Pa e dia tric a , 96(3); p p   368 - 371 
 
RAJU, TNK., HIGGINS, RD., STARK, AR., LEVENO , KJ.,  2006. Op timizing  c a re  a nd  
o utc o me  fo r la te -p re te rm (ne a r-te rm)infa nts: A summa ry o f the  wo rksho p  
sp o nso re d  b y the  Na tio na l Institute  o f Child  He a lth a nd  Huma n De ve lo p me nt. 
Pe dia tric s, 118(5); p p  1207–1214 
 
RAMSAY, M. & GISEL, E., 1996. Ne o na ta l suc king  a nd  ma te rna l fe e d ing  
p ra c tic e s. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 38(1); p p  34 – 47 
 
RAMSAY, DJ., SMITHARD, DG ., KALRA, L.,  2003. Ea rly a sse ssme nts o f d ysp ha g ia  
a nd  a sp ira tio n risk in a c ute  stro ke  pa tie nts.  Stro ke ,  34(5); p p  1252 – 1257 
 
RAMSEY, D.,SMITHARD, D., DONALDSON, N., KALRA, L., 2005. Is the  g a g  re fle x 
use ful in the  ma na g e me nt o f swa llo wing  p ro b le ms in a c ute  stro ke ?  
Dysp ha g ia , 20(2); p p  105–107  
 
REG AN, J., WALSHE, M.,TOBIN,   WO., 2010. Imme d ia te  Effe c ts o f The rma l–
Ta c tile  Stimula tio n o n Timing  o f Swa llo w in Id io p a thic  Pa rkinso n’ s d ise a se . 
Dysp ha g ia , 25 (3); p p  207 – 215  
 
REGEV, RH., LUSKY, A., DOLFIN, T.,. 2003. Exc e ss mo rta lity a nd  mo rb id ity a mo ng  
sma ll-fo r g e sta tio na l- a g e  p re ma ture  infa nts: a  p o p ula tio n-b a se d  stud y. 
Jo urna l o f Pe dia tric s, 143(2); p p  186 – 191 
 
  305 
REILLY, S. 1993. ”Fe e d ing  Pro b le ms in Childre n with Ce re b ra l Pa lsy” . Curre nt 
Pa e dia tric s,  3 (4);  p p  209 – 213  
 
REILLY, S. & C ARR, L.,  2001. Fo re ig n b o d y ing e stio n in c hildre n with se ve re  
d e ve lo p me nta l d isa b ilitie s: a  c a se  stud y. Dysp ha g ia , 16 (1); p p  68 - 73 
 
REILLY, S., SKUSE, DH., POBLETE, X.,1996. The  p re va le nc e  o f fe e d ing  pro b le ms 
a nd  o ra l mo to r d ysfunc tio n in c hild re n with c e re b ra l pa lsy: a  c o mmunity 
surve y. Jo urna l o f Pa e dia tric s, 129(6); p p   877 - 882 
 
REILLY, S., SKUSE, DH.,1992. Cha ra c te ristic s a nd  ma na g e me nt o f fe e d ing  
p ro b le ms o f yo ung  c hild re n with c e re b ra l p a lsy. De ve lo p me nta l Me dic ine  
Childre n a nd Me dic ine ,34 (5); p p   379 – 388 
 
REILLY, S., WISBEACH, A.,C ARR, L., 2000.  Ap p ro a c he s to  ma na g ing  fe e d ing  
p ro b le ms in c hildre n with ne uro lo g ic a l p ro b le ms. In: Fe e ding  Pro b le ms in 
Childre n: A Pra c tic a l Guide  (e d s  So utha ll, A. & Sc hwa rtz, A.), p p . 171–190, 
Ra dc liffe  Me d ic a l Pre ss, Oxo n, UK 
 
REIX, P.,DUVAREILLE, C ., LETOURNEAU, P.,POULIOT, M.,SAMPSON,N., 
NIYONSENGA, T., PRAUD, JP., 2006.  C  – fib re  b lo c ka de  influe nc e  o n no n-
nutritive  swa llo wing  in full-te rm la mb s. Re sp ira to ry Physio lo g ic a l Ne uro b io lo g y 
152(1); p p  27 - 35 
 
REMPLE, MS., BRUNEAU, RM., VANDENBERG, P.,GOETZEN, C .,KLEIN, JA.,  2001. 
Se nsitivity o f c o rtic a l mo ve me nt re p re se nta tio ns to  mo to r e xp e rie nc e : 
Evid e nc e  tha t skill le a rning  b ut no t stre ng th tra ining  ind uc e s c o rtic a l 
re o rg a niza tio n. Be ha vio ura l a nd Bra in Re se arc h, 123(2); p p  133 - 141 
 
REYNA, BA., PICKLER, RH., THOMPSON, A., 2006. A d e sc rip tive  stud y o f 
mo the r’ s e xp e rie nc e s fe e d ing  the ir pre te rm infa nts a fte r d isc ha rg e . Adva nc e s 
in Ne o na ta l Ca re , 6(6);p p   333 - 340 
 
RIORDAN, J., BIBB, D., MILLER, M., RAWLINS, T., 2001. Pre d ic ting  b re a stfe e d ing  
d ura tio n using  the  LATCH b re a stfe e d ing  a sse ssme nt to o l. Jo urna l o f Huma n 
Lac ta tio n, 17(1); p p  20 -23 
 
ROBBINS, J., BUTLER, SG., DANIELS, SK.,GROSS, RD., LANGMORE, S., LAZARUS, 
CL., MARTIN-HARRIS, B., MCCABE, D., MUSSON, N.,ROSENBECK, JC ., 2008a . 
Swa llo wing  a nd  d ysp ha g ia  re ha b ilita tio n: Tra nsla ting  p rinc ip le s o f ne ura l 
p la stic ity into  c linic a lly o rie nte d  e vide nc e . Jo urnal o f Sp e e c h, La ng ua g e , a nd 
He aring  Re se arc h, 51(Sup ple me nt); p p  S276 – S300 
 
ROBBINS, J., COYLE, J., ROSENBEK, J., ROECKER, E., WOOD, J.,1999. 
Diffe re ntia tio n o f no rma l a nd  a b no rma l a irwa y p ro te c tio n d uring  swa llo wing  
using  the  Pe ne tra tio n–Asp ira tio n Sc a le .  Dysp ha g ia , 14(4); p p  228 – 232  
 
ROBBINS, J., GENSLER, G ., HIND, J., LOGEMANN, JA., LINDBALD, AS., BRANDT, 
D., 2008b . Co mp a riso n o f 2 inte rve ntio ns fo r liq uid  a sp ira tio n o n p ne umo nia  
inc ide nc e . Annals o f Inte rna l Me dic ine , 148(7); p p  509 - 518 
 
  306 
ROBBINS, J., G AGNON, RE., THEIS, S.,KAYS, SA., HIND, JA.,  2005. The  e ffe c ts o f 
ling ua l e xe rc ise  o n swa llo wing  in o ld e r a d ults. Jo urna l o f the  Ame ric an 
Ge ria tric s So c ie ty, 53(9); p p 1483 – 1489 
 
ROBBINS, J., JAYS, SA.,G AGNON, RE., HIND, JA., HEWITT, AL., GENTRY, 
LR.,TAYLOR, AJ.,  2007. The  e ffe c ts o f ling ua l e xe rc ise  in stro ke  pa tie nts with 
d ysp ha g ia . Arc hive s o f Physic a l Me dic ine  a nd Re hab ilita tio n, 88(2); p p  150 – 
158 
 
ROBBINS, J., HAMILTON, JW., LOF, GL., KEMPSTER, GB.,1992. Oro p ha ryng e a l 
swa llo wing  in no rma l a d ults o f d iffe re nt a g e s. Ga stro e nte ro lo g y, 103(3); p p  
823 – 829 
 
ROBBINS, J. & LEVINE, R., 1993. Swa llo wing  a fte r la te ra l me d ulla ry synd ro me  
p lus. C linic s in Co mmunic a tio n Diso rde rs, 3(1); p p  45 – 55 
 
ROBSON C ., 1993. Re al Wo rld Re se arc h. Bla c kwe ll, Oxfo rd  UK & Ca mb rid g e , 
USA 
 
ROCHA, AD., MOREIRA, MEL., PIMENTA, HP., RAMOS, JRM.,LUCIENA, SL., 2007. 
A ra nd o mize d  stud y o f the  e ffic a c y o f se nso ry-mo to r-o ra l stimula tio n a nd  no n-
nutritive  suc king  in ve ry lo w b irth we ig ht infa nt. Ea rly Huma n De ve lo pme nt. 
83(6); p p  385 - 388 
  
ROCHAT, P., GOUBERT, N., SHAH, BL.,1997. Enha nc e d  suc king  e ng a g e me nt b y 
p re te rm infa nts during  inte rmitte nt g a va g e  fe e d ing s. De ve lo p me nta l a nd 
Be ha vio ra l Pe dia tric s, 18 (1); p p   22 – 26 
 
RODRIGUEZ, H., PASSALI, GC., GREGORI, D.,CHINSK, A., BOTTO, H.,  NIETO, 
M.,ZANETTA, A., PASSALI, D., CUEESTAS, G  ., 2012 Ma na g e me nt o f fo re ig n 
b o d ie s in the  a irwa y a nd  o e so p ha g us . Inte rna tio na l jo urnal o f Pe dia tric  
Oto rhino laryng o lo g y, 76(Sup ple me nt 1); p p  S84 - S91 
 
ROGERS, B., 2004. Fe e d ing  me tho d  a nd  he a lth o utc o me s o f c hild re n with 
c e re b ra l p a lsy. Jo urna l o f Pe dia tric s 145(Sup ple me nt 2);  p p  S28 - S55 
 
ROGERS, B., ARVEDSO N, J., BUCK, G ., SMART, P., MSALL, M.,1994. 
Cha ra c te ristic s o f d yspha g ia  in c hild re n with c e re b ra l p a lsy.  Dysp ha g ia , 9(1); 
p p  69 – 73 
 
ROMMEL, N., DE MEYER, A., FEENATRA, L., VEREMANN – WAUTERS, G ., 2003. The  
c o mple xity o f fe e d ing  p ro b le ms in 700 infa nts a nd  yo ung  c hildre n pre se nting  
to  a  te rtia ry c a re  institutio n. Jo urna l o f Pe dia tric  Ga stro e nte ro lo g y a nd 
Nutritio n, 37(1); p p   75 - 84  
 
ROMMEL, N., VAN WIJK, M., BOETS, B., HEBBARD, G ., HASLAM R., DAVIDSON, 
G .,OMARI T., 2011.De ve lo p me nt o f p ha ryng o  - e so p ha g e a l p hysio lo g y d uring  
swa llo wing  in the  pre te rm infa nt. Ne uro g a stro e nte ro lo g y & Mo tility, 23(10); p p  
 e 401– e 408  
 
  307 
ROSENBAUM, P., PANETH, N., LEVITON, A., GOLDSTEIN, M., BAX, M., 2007. A 
re p o rt: the  d e finitio n a nd  c la ssific a tio n o f c e re b ra l pa lsy Ap ril 2006. 
De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 49(1); p p   8 – 14  
 
ROSENBEK, J., ROBBINS, JA., ROECKER, E., COYLE,,LJ., WOOD,JL.,1996. A 
p e ne tra tio n-a sp ira tio n sc a le .  Dysp ha g ia , 11(2); p p  93 – 98   
 
ROSENBEK, J., ROBBINS, JA., FISHBACK, B., LEVINE, R., 1991. Effe c ts o f the rma l 
a p p lic a tio n o n d ysp ha g ia  a fte r stro ke . Jo urna l o f Sp e e c h a nd He a ring  
Re se a rc h, 34(6); p p  1257 - 1268 
 
ROSENBEK, J., ROECKER, E., WOOD, J., ROBBINS, J.,1996. The rma l a pp lia nc e  
re d uc e s the  d ura tio n o f sta g e  tra nsitio n in d ysp ha g ia  a fte r stro ke . Dysp hag ia , 
11(4); p p  225 – 233 
 
ROSENBEK, J., WILIFORD, W., SCHILTZ, A., ROBBINS, J., SOWELL, T., DEUTSCH, S.,  
1998. Co mp a ring  tre a tme nt inte nsitie s o f ta c tile -the rma l a p p lic a tio n. 
Dysp ha g ia ,13(1); p p  1 - 9 
 
ROSENFELD-JOHNSON, S. 1999. Ora l-mo to r e xe rc ise s fo r spe e c h c larity. Tuc so n, 
AZ: Inno va tive  The ra p ists Inte rna tio na l 
 
ROSS, ES., BROWNE, JV., 2002. De ve lo p me nta l p ro g re ssio n o f fe e d ing  skills : a n 
a p pro a c h to  supp o rting  fe e d ing  in p re te rm infa nts. Se minars in Ne o na to lo g y 
7(6); p p   469 – 475 
 
ROSS, ES.,PHILBIN, MK., 2011a . Supp o rting  o ra l fe e d ing  in fra g ile  infa nts a n 
e vide nc e -b a se d  me tho d  fo r q ua lity b o ttle -fe e d ing s o f p re te rm, ill, a nd  fra g ile  
infa nts. Jo urna l o f Pe rina ta l & Ne o na ta l Nursing , 25(4); p p  349 - 357 
 
ROSS, ES.,PHILBIN, MK., 2011b . The  SOFFI re fe re nc e  g uide : te xt, a lg o rithms, a nd  
a p pe nd ic ie s. A ma nua lize d  me tho d  fo r q ua lity b o ttle  – fe e d ing s. Jo urnal o f 
Pe rina ta l & Ne o na ta l Nursing , 25(4); p p  360 - 380 
 
 
ROUBEAU, B., MORINIERE, S., PERIE, S., MARTINEAU, A., FALIERES, J., LAC AU ST. 
GUILY, J.,2008. Use  o f re a c tio n time  in the  te mp o ra l a na lysis o f no rma l 
swa llo wing . Dysp ha g ia , 23(2); p p  102–109  
 
ROWE, LA.,1999. Ca se  stud ie s in d ysp ha g ia  a fte r p e d ia tric  b ra in injury. Jo urna l 
o f He a d Tra uma  Re hab ilita tio n, 14(5); p p  497 – 504 
ROY, P. & CHIAT, S. (2004). A p ro so d ic a lly c o ntro lle d  wo rd  a nd  no nwo rd  
re pe titio n ta sk fo r 2- to  4-ye a r-o lds: Evid e nc e  fro m typ ic a lly d e ve lo p ing  
c hildre n. Jo urna l o f Spe e c h, La ng ua g e , a nd He aring  Re se arc h, 47, 223-234 
 
RUSCELLO, DR., 2008.  Ora l mo to r tre a tme nt issue s re la te d  to  c hildre n with 
d e ve lo p me nta l spe e c h so und  d iso rde rs. La ng ua g e , Sp e e c h, a nd He a ring  
Se rvic e s in Sc ho o ls, .39(3); p p  380 - 391 
 
  308 
RUSH, R.,RUSH, S.,IGHANI, F., 2005. The  e ffe c ts o f c o mfo rt c a re  o n the  p a in 
re sp o nse  in p re te rm infa nts und e rg o ing  sc re e ning  fo r re tino p a thy o f 
p re ma turity. Anna ls o f Pha rmac o the ra p y, 39(6); p p  1029 – 1033 
 
RUTTER, M.,1979. Ma te rna l d e p riva tio n, 1972-1978: Ne w find ing s, ne w 
c o nc e p ts, ne w a p pro a c he s. Child De ve lo pme nt, 50(2); p p  283 - 305 
 
SACHDEVA, R., HUSSEIN, E., MOSS, MM., SCHMITZ, ML.,RAY, RM., IMAMURA, 
M.,JAQUISS, RDB., 2007. Vo c a l c o rd  d ysfunc tio n a nd  fe e d ing  d iffic ultie s a fte r 
p e d ia tric  c a rd io va sc ula r surg e ry. Jo urna l o f Pe dia tric s,151(3);p p   312 – 315 
 
SAMELSTAD, KM.,1988. Tre a tme nt te c hniq ue s to  e nc o ura g e  lip  c lo sure  a nd  
d e c re a se  dro o ling  in pe rso ns with c e re b ra l pa lsy. Oc c up a tio na l The ra p y 
Jo urna l o f Re se a rc h, 8(2); p p  164 - 175  
 
SAMEROFF, A.,1968. The  c o mp o ne nts o f suc king  in the  huma n ne wb o rn. 
Jo urna l o f Exp e rime nta l Child Psyc ho lo g y, 6(4); p p  607 - 623  
SAMEROFF, AJ.,FIESE, BH.,1990. Tra nsa c tio na l re g ula tio n a nd  e a rly inte rve ntio n. 
In: Ha nd b o o k o f Ea rly Child ho o d  Inte rve ntio n. Ed s. Me ise ls SJ & Sho nko ff JP. 
CUP 
SAMEJIA, H, TORII,C ., KOSAKI, R., 2007. Sc re e ning  fo r Ala g ille  synd ro me  
muta tio ns in the  JAG1 a nd  NOTCH2 g e ne s using  d e na turing  hig h-
p e rfo rma nc e  liq uid  c hro ma to g ra p hy. Ge ne tic  Te sting , 11 (3); p p   216 – 227 
SAMSON – FANG, L., ELLEN, E., STALLINGS, VA., CONAWAY, M.,WORLEY, G ., 
ROSENBAUM, P., C ALVERT, R., O ’ DONNELL, M., HENDERSON, RC., C AMERON, 
CHUMLEA, W., LIPTAK, GS., STEVENSON, RD. o f the  No rth Ame ric a n Gro wth in 
Ce re b ra l Pa lsy Pro je c t., 2002. Re la tio nship  o f nutritio na l sta tus to  he a lth a nd  
so c ie ta l pa rtic ipa tio n in c hild re n with c e re b ra l p a lsy. The  Jo urna l o f Pe dia tric s, 
141(5); p p  637 –  643 
 
SANDERS, M., PATEL, R., GRICE, B.,SHEPHERD, R., 1993. Child re n with Pe rsiste nt 
Fe e d ing  Diffic ultie s: An Ob se rva tio na l Ana lysis o f the  Fe e d ing  Inte ra c tio ns o f 
Pro b le m a nd  No n-Pro b le m Ea te rs. He a lth Psyc ho lo g y, 12(1); p p  64 - 73 
 
SANDERS, M., TURNER, K., WALL, C ., WAUGH, L.,TULLY L., 1997. Me a ltime  
Be ha vio r a nd  Pa re nt-Child  Inte ra c tio n: A Co mp a riso n o f Child re n with Cystic  
Fib ro sis, Child re n with Fe e d ing  Pro b le ms, a nd  No n-c linic  Co ntro ls. Jo urnal o f 
Pe dia tric  Psyc ho lo g y, 22(6); p p  881 - 900 
 
SANDY, JR.,  2003. Mo le c ula r, c linic a l a nd  p o litic a l a pp ro a c he s to  the  p ro b le m 
o f c le ft lip  a nd  pa la te . Surg ic a l Jo urna l o f the  Ro ya l Co lle g e  o f Surg e ry in  
Edinb urg h &  Ire la nd , 48(1);  p p   9 -16  
 
SATO, K., NAKASHIMA, T., 2006. Huma n a d ult d e g lutitio n d uring  sle e p . Anna ls 
o f Oto lo g y, Rhino lo g y, a nd Laryng o lo g y 115(5); p p  334 – 339  
SCANNAPIECO, FA., 2006. Pne umo nia  in no na mb ula to ry p a tie nts: The  ro le  o f 
o ra l b a c te ria  a nd  o ra l hyg ie ne  Ame ric a n De nta l Asso c ia tio n, 137(2); p p   21S-
25S 
  309 
 
SCHANLER, RJ., HURST, NM., LAU, C .,1999. The  use  o f huma n milk a nd  
b re a stfe e d ing  in p re ma ture  infa nts. Clinic a l Pe rina to lo g y, 26(2); p p  379 - 398 
 
SCHWAAB, L.., NIMAN, CW., GISEL, EG.,1986. To ng ue  mo ve me nts in no rma l 2-3  
-, a nd  4-ye a r o ld  c hildre n: a  c o ntinua tio n stud y. Ame ric a n Jo urna l o f 
Oc c upa tio na l The rap y, 40(31; p p  80 – 85 
 
SCHWARTZ, DJ., WYNNE, JW., GIBBS, CP., HOOD, CI.,KUCK, EJ.,1980.  
The  p ulmo na ry c o nse q ue nc e s o f g a stric  c o nte nts a t p H va lue s a t g re a te r 
tha n 2.5. The  Ame ric an Re vie w o f Re sp ira to ry Dise ase s, 121(2); p p  119 – 126 
 
SCHWARTZ, R., MOODY, L., YARANDI, H., ANDERSON ,GC., 1987. A me ta -
a na lysis o f c ritic a l o utc o me  va ria b le s in no nnutritive  suc king  in p re te rm infa nts. 
Nursing  Re se a rc h, 36(2); p p  292 – 295 
 
SCHWARTZ, SM., CORREDOR, J.,FISHER-MEDINA, J., COHEN, J., RABINOWITZ, S., 
2001.Dia g no sis a nd  tre a tme nt o f fe e d ing  d iso rd e rs in c hildre n with 
d e ve lo p me nta l d isa b ilitie s. Pe dia tric s, 108(3); p p  671 - 676 
 
SCIORTINO, KF., LISS, JM.,C ASE, JL., GERRITSEN, KGM.,KATZ, RC., 2003. Effe c ts o f 
me c ha nic a l, g usta to ry, a nd  c o mb ine d  stimula tio n to  the  huma n a nte rio r 
fa uc ia l p illa rs. Dysp ha g ia , 18(1); p p  16 – 26 
  
 
SCIOTE, JJ., HORTON, MJ.,RO WLERSON, AM., LINK,J., 2003. Sp e c ia lize d  c ra nia l 
musc le s: ho w d iffe re nt a re  the y fro m limb  a nd  a b d o mina l musc le s?  Ce lls, 
Tissue s, Org a ns, 174(1); p p   73 – 86 
 
SCOTT, A., PERRY, A., BENCH, J.,1998. A stud y o f inte rra te r re lia b ility whe n using  
vid e o fluo ro sc o p y a s a n a sse ssme nt o f swa llo wing . Dysp ha g ia , 13(4); p p   223 - 
227 
 
SDRAVOU, K., WALSHE, M.,DAG DIELIS, L., 2012. Effe c ts o f c a rb o na te d  liq uids 
o n o ro p ha ryng e a l swa llo wing  me a sure s in pe o p le  with ne uro g e nic  
d ysp ha g ia . Dysp ha g ia , 27(2); p p  240 - 250 
 
SELLARS, C ., DUNNET, C ., C ARTER, R., 1998. A p re limina ry c o mp a riso n o f 
vid e o fluo ro sc o p y o f swa llo w a nd  p ulse  o xime try in the  ide ntific a tio n o f 
a sp ira tio n in d ysp ha g ia  p a tie nts. Dysp ha g ia , 13(1); p p   82 – 86 
 
SELLERS, D., MANDY, A., PENNINGTON, L.,HANKINS, M., MORRIS, C ., 2014a . 
De ve lo p me nt a nd  re lia b ility o f a  syste m to  c la ssify the  e a ting  a nd  d rinking  
a b ility o f p e o p le  with c e re b ra l pa lsy. De ve lo pme nta l Me dic ine  a nd Child 
Ne uro lo g y,  56(3); p p  245 – 251 
 
SELLERS, D.,PENNINGTON, L., MANDY, A.,MORRIS, C ., 2014b . A syste ma tic  
re vie w o f o rd ina l sc a le s use d  to  c la ssify the  e a ting  a nd  d rinking  a b ilitie s o f 
ind ivid ua ls with c e re b ra l p a lsy. De ve lo p me nta l Me dic ine  a nd Child 
Ne uro lo g y, 56(4); p p  313 – 322 
 
  310 
SELLEY, WG.,PARROT, LC ., LETHBRIDGE, PC ., ELLIS, RE., JOHNSTON, KJ.,  TRIPP, 
JH., 2000. No n-inva sive  te c hniq ue  fo r a sse ssme nt a nd  ma na g e me nt p la nning  
o f o ra l-p ha ryng e a l d ysp ha g ia  in c hild re n with c e re b ra l p a lsy. De ve lo p me nta l 
Me dic ine  a nd Child Ne uro lo g y, 42(9); p p   617 - 623   
 
SEHGAL, SK., PRAKASH, O ., GUPTA, A., MOHAN, M., ANAND, 
NK.,1990. Eva lua tio n o f b e ne fic ia l e ffe c ts o f no n-nutritive  suc king  in p re te rm 
infa nts. India n Pe dia tric s, 27(3) ; p p   263 – 266 
 
SEMEL, EM., WIIG , EH., & SECORD, W. (2006) C linic a l Eva lua tio n o f La ng ua g e  
Fund a me nta ls (CELF-4)  Sa n Anto nio , TX: The  Psyc ho lo g ic a l Co rp o ra tio n 
 
SENEZ, C ., GUYS, JM., MANCINI, J., PAZ PAREDES, A., LENA, G ., CHOUX, M. 
1996.  We a ning  c hildre n fro m tub e  to  o ra l fe e d ing . Child’ s Ne rvo us Syste m, 
12(10); p p  590– 594 
 
SHAKER, CS., 2013. Cue -b a se d  c o -re g ula te d  fe e d ing  in the  ne o na ta l inte nsive  
c a re  unit: Sup p o rting  pa re nts in le a rning  to  fe e d  the ir p re te rm infa nt. Ne wb o rn 
a nd Infa nt Nursing  Re vie ws,13(1); p p  51 - 55 
 
SHAKER, R.,EASTERLING, C .,KERN, M.,NITSCHKE, T.,MASSEY, B.,DANIELS, S., 
GRANDE, B.,KAZANDJIAN, M. & DIKEMAN, K., 2002. Re ha b ilita tio n o f 
swa llo wing  b y e xe rc ise  in tub e -fe d  p a tie nts with p ha ryng e a l d ysp ha g ia  
se c o nd a ry to  a b no rma l UES o p e ning . Gastro e nte ro lo g y, 12(11); p p   1314 – 
1321 
  
SHAKER, R., LI, Q .,REN, J.,TO WNSEND, WF.,DODDS, WJ.,MARTIN, BJ.,KERN, MK., 
RYNDERS, A.,1992. Co o rd ina tio n o f d e g lutitio n a nd  p ha se s o f re sp ira tio n: 
e ffe c t o f a g ing , ta c hyp ne a , b o lus vo lume , a nd  c hro nic  o b struc tive  
p ulmo na ry d ise a se . Ame ric a n Jo urna l o f Physio lo g y, 263(5 Pt 1): p p  G750–755 
 
SHANAHAN, T.,LOGEMANN, J.,RADEMARKER, A.,PAULOSKI,  B.,KAHRILAS, P., 
1993. Chin-d o wn p o sture  e ffe c t o n a sp ira tio n in d ysp ha g ic  pa tie nts. Arc hive s 
o f  Physic a l Me dic ine  a nd  Re hab ilita tio n 74; p p  736 - 739  
 
SHAW, GY.,SECHTEM, PR.,SEARL, J.,KELLER, K.,RAWI, TA., & DO WDY, E., 2007. 
Tra nsc uta ne o us ne uro musc ula r e le c tric a l stimula tio n (Vita lStim) c ura tive  
the ra p y fo r se ve re  d ysp ha g ia : myth o r re a lity?   Anna ls o f Oto lo g y, Rhino lo g y, 
a nd Laryng o lo g y, 116(1); p p   36-44  
 
SHEARD,N.F. & WALKER, WA.,1988.The  ro le  o f b re a st milk in the  de ve lo p me nt 
o f the  g a stro inte stina l tra c t. Nutritio na l Re vie w, 46(1); p p  1 – 8  
 
SHEIKH, S.,ALLEN, E.,SHELL, R.,HRUSCHANK, J.,IRAM, D.,C ASTILE, R., MCCOY, R., 
2001.Chro nic  a sp ira tio n witho ut g a stro e so p ha g e a l re flux a s a  c a use  o f 
c hro nic  re sp ira o to ry symp to ms in ne uro lo g ic a lly no rma l infa nts. 
Che st,120(4);p p  1190-1195  
 
  311 
SHEPPARD, JJ. & FLETCHER, KR., 2007. Evid e nc e -b a se d  inte rve ntio ns fo r b re a st 
a nd  b o ttle  fe e d ing  in the  ne o na ta l inte nsive  c a re  unit. Se mina rs in Sp e e c h & 
La ng ua g e , 28(3); p p  204 –212 
 
SHIAO, SY.,BROOKER, J. &DIFIORE, T.,1996.De sa tura tio n e ve nts d uring  o ra l 
fe e d ing s with a nd  witho ut a  na so g a stric  tub e  in ve ry lo w b irth we ig ht infa nts. 
He art a nd Lung : The  Critic a l Ca re , 25(2); p p  236 – 245 
 
SHIAO, SY.,YOUNGBLUT ,JM. ,ANDERSON, GC.,DIFIORE, JM. & MARTIN, RJ., 
1995. Na so g a stric  tub e  p la c e me nt: e ffe c ts o n b re a thing  a nd  suc king  in ve ry-
lo w-b irthwe ig ht infa nts. Nursing  Re se a rc h, 44(1); p p  82 -88 
 
SHULER C . F. & DALRYMPLE K. R. 2001. Mo le c ula r re g ula tio n o f to ng ue  a nd  
c ra nio fa c ia l musc le  d iffe re ntia tio n. Critic a l Re vie ws in Ora l Bio lo g y a nd 
Me dic ine , 12(1); p p  3 – 17 
 
SHUMWAY-COOK A., & WOOLLACOTT M.,1995. Mo to r c o ntro l: The o ry a nd 
p rac tic a l ap p lic a tio ns. Ba ltimo re , MD: Willia ms & Wilkins 
 
SIDDELL, EP. & FROMAN, RD.,1993. A na tio na l surve y o f ne o na ta l inte nsive  
c a re  units: Crite ria  use d  to  d e te rmine  re a d ine ss fo r o ra l fe e d ing s. Jo urnal o f 
Ob ste tric , Gyna e c o lo g ic , a nd Ne o na ta l Nursing , 23 (9); p p  783 – 789 
 
SIGAN, NS .,UZUNHAN, TA., AVDINLI, N.,ERASLAN, E .,EKICI ,B.,CALISKAN, M., 
2013. Effe c ts o f o ra l mo to r the ra p y in c hild re n with c e re b ra l p a lsy. Anna ls o f 
India n Ac a de my o f Ne uro lo g y, 16 (3) ; p p   342 - 346 
 
SILBERSTEIN D.,GEVA R.,FELDMAN R.,G ARDNER JM.,KARMEL BZ.,ROZEN H.,KUINT 
J. 2009. The  tra nsitio n to  o ra l fe e d ing  in lo w-risk p re ma ture  infa nts: Re la tio n to  
infa nt ne uro b e ha vio ura l func tio ning  a nd  mo the r infa nt fe e d ing  inte ra c tio n. 
Ea rly Huma n De ve lo pme nt, 85(3); p p  15 7- 162 
 
SIMPSON, C ; SCHANDLER, RJ., LAU, C ., 2002.Ea rly intro d uc tio n o f fe e d ing  in 
p re te rm infa nts. Pe dia tric s, 110 (3); p p   517 – 522 
 
SINGER, LT., FULTON, S., DAVILLIER, M.,KOSHY, D., SALVATOR, A., BAILEY, JE.,  
2003. Effe c ts o f infa nt risk sta tus a nd  ma te rna l p syc ho lo g ic a l d istre ss o n 
ma te rna l-infa nt inte ra c tio ns d uring  the  first ye a r o f life . Jo urna l o f 
De ve lo p me nta l & Be ha vio ra l Pe dia tric s, 24(4); p p  233 – 241 
 
SINGER LT., SALVATOR A., GUO S. 1999. Ma te rna l psyc ho lo g ic a l d istre ss a nd  
p a re nting  stre ss a fte r the  b irth o f a  ve ry lo w b irthwe ig ht infa nt. Jo urna l o f the  
Ame ric a n Me dic a l Asso c ia tio n, 281: p p  799-805 
 
SJOGREEN, L., TULINIUS, M., KILIARIDIS, S., LOHMANDER, A., 2010. The  e ffe c t o f 
lip  stre ng the ning  e xe rc ise s in c hildre n a nd  a do le sc e nts with musc ula r 
  312 
d ystro p hy Type  1. Inte rna tio na l Jo urna l o f Pe dia tric  Oto rhino la ryng o lo g y, 
74(10; p p  1126 – 1134 
 
SKUSE, D.,  1993. Ide ntific a tio n a nd  ma na g e me nt o f p ro b le m e a te rs. Arc hive s 
o f Dise ase  in Childho o d,  69(5); p p   604 – 608 
 
SKUSE, D., STEVENSON, J., REILLY, S., MATHISEN, B.,1995. Sc he d ule  fo r Ora l –
Mo to r Asse ssme nt (SOMA): Me tho d s o f va lida tio n. Dysp ha g ia , 10(3); p p  192 – 
202 
  
SLEIGH, G ., 2005. Mo the rs’  vo ic e : a  q ua lita tive  stud y o n fe e d ing  c hild re n with 
c e re b ra l p a lsy. Child: Ca re , He a lth a nd De ve lo p me nt, 31(4); p p  373 - 383 
 
SLOPER, P., KNUSSEN, C ., TURNER, S., CUNNINGHAM, C .,1991. Fa c to rs re la te d  
to  stre ss a nd  sa tisfa c tio n with life  in fa milie s o f c hildre n with Do wn’ s synd ro me . 
Jo urna l o f Child Psyc ho lo g y a nd Psyc hia try, 32 (4); p p  655 – 676 
 
SLOPER,P.& TURNER, S.,1993. Risk a nd  re sista nc e  fa c to rs in the  a da ptio n o f 
p a re nts o f c hild re n with se ve re  le a rning  d isa b ility. Jo urna l o f Child Psyc ho lo g y 
a nd Psyc hia try, 34 (2); p p  167 – 188 
 
SMITH, CH.,LOGEMANN, JA., BURGHARDT, WR., ZECKER, SG., RADEMAKER, 
AW., 2006. Ora l a nd  o ro p ha ryng e a l pe rc e p tio ns o f fluid  visc o sity a c ro ss the  
a g e  sp a n. Dysp ha g ia  , 21(4); p p   209 – 217 
 
SMITH, HA., LEE, SH., O ’ NIELL, PA., CONNOLLY, MJ., 2000. The  c o mb ina tio n o f 
b e d side  swa llo wing  a sse ssme nt a nd  o xyg e n sa tura tio n mo nito ring  o f 
swa llo wing  in a c ute  stro ke : A sa fe  a nd  huma ne  sc re e ning  to o l. Ag e  & Ag ing , 
29(6); p p  495 – 499 
 
SNIDER, L.,MAJNEMER, A.,DARSAKLIS, V., 2011. Fe e d ing  inte rve ntio n fo r 
c hildre n with c e rb ra l pa lsy: A re vie w o f the  e vid e nc e . Physic a l & 
Oc c upa tio na l The rap y in Pe dia tric s, 31(1); p p  58 -77 
 
SOBSEY, R., ORELOVE, FP.,1984. Ne uro p hysio lo g ic a l fa c ilita tio n  
o f e a ting  skills in c hildre n with se ve re  ha nd ic a p s. Jo urna l o f the  Asso c ia tio n fo r 
Pe rso ns with Se ve re  Handic a ps, 9(2); p p  98 - 110 
 
SOMASUNDAREN, S.,HENKE, C .,NEUMANN-HAEFELIN, T.,HATTINGEN, E.,LORENZ, 
MW.,SINGER, OC.,2014 Dysp ha g ia  risk a sse ssme nt in a c ute  le ft-he misp he ric  
c e re b ra l a rte ry stro ke . Ce re b ro vasc ula r Dise ase s, 37 (3); p p  217-222  
 
SOUTH, MMT., STRAUSS, R., SOUTH, AP., BOGGESS, JF., THORP, JM., 2005. The  
use  o f no n-nutritive  suc king  to  d e c re a se  the  physio lo g ic  pa in re sp o nse  d uring  
ne o na ta l c irc umc isio n: A ra nd o mize d  c o ntro lle d  tria l. Ame ric a n Jo urna l o f 
Ob ste tric s a nd Gyna e c o lo g y,193(2); p p   537 – 43 
 
SPEGMAN, AM. & HOUCK, GM. 2005. Asse ssing  the  fe e d ing  / e a ting  inte ra c tio n 
a s a  c o nte xt fo r the  d e ve lo p me nt o f so c ia l c o mp e te nc e  in to d d le rs. 
Co mp re he nsive  Pe dia tric  Nursing , 28(4); p p  213 – 236 
 
  313 
STALLINGS, VA., CHARNEY, EB., DAVIES, JC ., 1993. Nutritio n re la te d  g ro wth 
fa ilure  o f c hild re n with q ua drip le g ic  c e re b ra l p a lsy. De ve lo p me nta l Me dic ine  
a nd Child Ne uro lo g y, 35(1); p p  126 – 138 
 
STANDLEY, JM., C ASSIDY, J., GRANT, R., CEVASCO, A., SZUCH, C ., NG UYEN, J., 
WALWORTH, D., PROCELLI, D., JARRED, J., ADAMS, K., 2010. The  e ffe c t o f music  
re info rc e me nt fo r no n-nutritive  suc king  o n nipp le  fe e d ing  o f p re ma ture  
infa nts. Pe dia tric  Nursing , 36(3); p p 173 - 176 
 
STEEL, C . & VAN LIESHOUT, P., 2009. To ng ue  mo ve me nts during  wa te r 
swa llo wing  in he a lthy yo ung  a nd  o lde r a dults.  Jo urna l o f Spe e c h, Lang ua g e , 
a nd He aring  Re se a rc h, 52(5);p p  1255–1267  
 
STERN, D.,1977. The  first re la tio nship .  Mo the r & Infa nt. Ca mb ridg e , MA. 
Ha rva rd  UP 
 
STEVENS, B.,  JOHNSONE, C ., FRANCK, L., PETRYSTEN, P., JACK, A.,FOSTER, G ., 
1999. The  e ffic a c y o f  d e ve lo p me nta lly se nsitive  inte rve ntio ns a nd  suc ro se  fo r 
re lie ving  p ro c e d ura l pa in in ve ry lo w b irth we ig ht. Nursing  Re se arc h, 48(1);p p  
35 - 43  
 
STEVENS, B., YAMADA, J., LEE, GY., OHLSSON, A.,  2013. Suc ro se  fo r a na lg e sia  
in ne wb o rn infa nts unde rg o ing  pa inful p ro c e d ure s. Co c hra ne  Da tab a se  o f 
Syste ma tic  Re vie ws:  Issue  1. Art. No .: CD001069. DOI: 10.1002/14651858.C 
D001069.p ub 4 
 
STEVENSON, RC. & COOKE, RWI., 1998. Ec o no mic s a nd  e thic s in ne o na to lo g y. 
Se mina rs in Ne o na to lo g y, 3(4); p p  315 – 321 
 
STEVENSON, RD. & ALLAIRE, JH.,1991. The  d e ve lo p me nt o f no rma l fe e d ing  a nd  
swa llo wing . Pe dia tric  C linic s o f No rth Ame ric a , 38(6); p p  1439 – 1453 
 
STEVENSON, RD., CONAWAY, M.,CHUMLEA,WC.,ROSENBAUM ,P.,FUNG, 
EB.,HENDERSON, RC., WORLEY, G .,LIPTAK, G .,O ’ DONNELL, M.,SAMSON-FANG, 
L., STALLINGS, VA., 2006. Gro wth a nd  he a lth in c hild re n with mo d e ra te  – 
se ve re  c e re b ra l p a lsy. Pe dia tric s,118(3); p p  1010 - 1018 
 
STIERWALT,JAG. &  CLARK, HM., 2002. Me a sure s o f to ng ue  func tio n a nd  o ra l 
p ha se  d ysp ha g ia . Po ste r se ssio n p re se nte d a t the  a nnual me e ting  o f the  
Ame ric a n Spe e c h-Lang ua g e -He aring  Asso c ia tio n, Atla nta , GA  
 
STIKBERG, IL. & BANZ, DL., 1999. Ma na g e me nt o f c hildre n with fe e d ing  
d iso rd e rs. Jo urna l o f Pae dia tric  He a lth Care , 13(5); p p  223 -229 
  
STJERNQVIST, KM.,1992. Extre me ly lo w b irthwe ig ht infa nts le ss tha n 901g . 
Imp a c t o n the  fa mily during  the  first ye a r. Sc andinavia n Jo urna l o f So c ia l 
Me dic ine , 20(3); p p   236 – 233 
 
STOCKLI, SJ., HUISMAN, TA., SEIFERT, BA., MARTIN –HARRIS, BJ., 2003. Inte r-ra te r 
re lia b ility o f vide o fluo ro sc o p ic  swa llo w e va lua tio n. Dysp ha g ia , 18(1); p p  53 - 
57 
  314 
 
STRAUSS, D., KASTNER, T., ASHWAL, S., WHITE, J.,1997. Tub e  fe e d ing  a nd  
mo rta lity in c hild re n with se ve re  d isa b ilitie s a nd  me nta l re ta rd a tio n. 
Sc andina via n Jo urna l o f So c ia l Me dic ine , 20(4); p p  236 – 233 
 
STRODE, R.,CHAMBERLAINE, C .,1997. Ea sy do e s it fo r artic ula tio n: An o ra l mo to r 
a p pro ac h. Ea st Mo line , IL: Ling ui Syste ms 
 
 
STROUD, AE., LAWRIE, BW., WILES, CM., 2002. Inte r- a nd  intra -ra te r re lia b ility o f 
c e rvic a l a usc ulta tio n to  d e te c t a sp ira tio n in p a tie nts with d ysp ha g ia . Clinic a l 
Re hab ilita tio n, 16(6); p p   640 – 645 
    
STRUDWICK, S., 2003. Ga stro -o e so p ha g e a l re flux a nd  fe e d ing : the  spe e c h a nd  
la ng ua g e  the ra p ist’ s pe rsp e c tive .  Inte rna tio na l Jo urna l o f Pe dia tric  
Oto rhino laryng o lo g y, 67(S1); p p  S101 – S102 
 
STUMM, SL., BARLOW, SM., ESTEP, M., LEE, J., C ANNON, S., C ARLSON, J., 2008. 
Re sp ira to ry d istre ss synd ro me  d e g ra d e s the  fine  struc ture  o f the  no n-nutritive  
suc k in p re te rm infa nts. Jo urna l o f Ne o na ta l Nursing , 14(1); p p  9-16 
 
SLEIGH, G ., 2005. Mo the rs’  vo ic e : a  q ua lita tive  stud y o n fe e d ing  c hild re n with 
c e re b ra l p a lsy. Child: Ca re , He a lth a nd De ve lo p me nt, 31 (4); p p  373 - 383 
 
SLOPER, P., KNUSSEN, C ., TURNER, S., CUNNINGHAM, C .,1991. Fa c to rs re la te d  
to  stre ss a nd  sa tisfa c tio n with life  in fa milie s o f c hildre n with Do wn’ s synd ro me . 
Jo urna l o f Child Psyc ho lo g y a nd Psyc hia try,  32 (4); p p  655 – 676 
 
SLOPER, P. & TURNER S.,1993. Risk a nd  re sista nc e  fa c to rs in the  a da ptio n o f 
p a re nts o f c hild re n with se ve re  le a rning  d isa b ility. Jo urna l o f Child Psyc ho lo g y 
a nd Psyc hia try, 34 (2); p p  167 – 188 
 
SMITH, TL., SUN, MM., PIPPIN, J., 2004.  Cha ra c te rizing  p ro c e ss c o ntro l o f fluid  
visc o sitie s in nursing  ho me s. Jo urna l o f the   Ame ric a n Die te tic s  Asso c ia tio n, 
104(6);p p   969 – 971 
 
SNIDER, L., MAJNEMER, A., DARSAKLIS, V., 2011. Fe e d ing  inte rve ntio n fo r 
c hildre n with c e re b ra l p a lsy: a  re vie w o f the  e vide nc e . Physic a l a nd 
Oc c upa tio na l The rap y in Pe dia tric s, 31(1); p p  58  – 77 
 
SOPADE, PA., HALLEY, PJ., CICHERO, JAY., WARD, LC ., LIU, J., VARLIVELI, S., 
2008. Rhe o lo g ic a l c ha ra c te risa tio n o f fo o d  thic ke ne rs ma rke te d  in Austra lia  in 
va rio us me d ia  fo r the  ma na g e me nt o f d ya pha g ia  III.Fruit juic e  a s a  d ispe rsa l 
me d ium. Jo urna l o f Fo o d Eng ine e ring , 86 (6); p p  604 – 615 
 
SPIERS,RL., STAINFORTH, A., STITTAMPALAM, G .,1988. Sub je c tive  a sse ssme nt o f 
liq uid  vo lume s b y huma ns d uring  swa llo wing . Arc hive s o f Ora l Bio lo g y,  33(11); 
p p   701 - 706 
 
  315 
STAEL, P., MARKLUND, S., THORNELL, LE., DE PAUL, R., ERIKSSON, PO., 2003. Fib re  
c o mp o sitio n o f huma n intrinsic  to ng ue  musc le s. Ce lls, Tissue s, Org a ns, 173(3); 
p p  147 – 161 
 
STALLINGS, VA., CHARNEY, EB., DAVIES, JC ., CRONK, CE.,1993. Nutritio n re la te d  
g ro wth fa ilure  o f c hild re n with q ua d rip le g ic  c e re b ra l pa lsy. De ve lo pme nta l 
Me dic ine  a nd Child Ne uro lo g y, 35(2); p p  126 – 138  
 
STEELE, CM. & VAN LIESHOUT, PHHM., 2004. Influe nc e  o f b o lus c o nsiste nc y  o n 
ling ua l b e ha vio urs in se q ue ntia l swa llo wing . Dysp ha g ia ,19(2); p p  192 – 206 
 
STEVENSON, RD.,HAYES, RP., C ATER, LV.,BLACKMAN, JA.,1994. C linic a l 
c o rre la te s o f line a r g ro wth in c hildre n with c e re b ra l p a lsy. De ve lo pme nta l 
Me dic ine  a nd Child Ne uro lo g y, 36(2); p p  134 – 142  
 
STIERWALT, JAG. & YO UMANS, GL., 2007. To ng ue  me a sure s in ind ivid ua ls with 
no rma l a nd  imp a ire d  swa llo wing . Ame ric a n Jo urnal o f Sp e e c h a nd La ng ua g e  
Pa tho lo g y, 16(2); p p  148 – 156 
 
STOECKLI, SJ.,HUISMAN,TAGM., BURKHARDT, A., SEIFERT, GM.,MARTIN-HARRIS, 
BJW., 2003. Inte rra te r Re lia b ility o f Vid e o fluo ro sc o p ic  Swa llo w Eva lua tio n. 
Dysp ha g ia , 18 (1); p p  53 - 57 
 
STRODE, R. & CHAMBERLIN, C ., 1997. Ea sy do e s it fo r artic ula tio n: An o ra l mo to r 
a p pro ac h. Ea st Mo line , IL: Ling uiSyste ms 
 
STOLOVITZ, P. &  GISEL EG.,1991. C irc umo ra l mo ve me nts in re sp o nse  to  thre e  
d iffe re nt fo o d  te xture s in c hild re n 6 mo nths to  two  ye a rs o f a g e . Dysp ha g ia  
6(1); p p  17 – 25 
 
STUART S. & MOTZ JM., 2009. Visc o sity in infa nt d ysp ha g ia  ma na g e me nt: 
Co mp a riso n o f visc o sity o f thic ke ne d  liq uids use d  in a sse ssme nt a nd  
thic ke ne d  liq uid s use d  in tre a tme nt. Dysp ha g ia , 24(4); p p  412 – 422 
 
STUMM, SL., BARLOW, SM., ESPTEP, M., LEE, J., CANNON, S., C ARLSON, J., 
FINAN, D., 2008. Re sp ira to ry d istre ss syndro me  d e g ra d e s the  fine  struc ture  o f 
the  no n-nutritive  suc k in p re te rm infa nts. Jo urna l o f Ne o na ta l Nursing , 14(1); 
p p  9 - 16 
 
SUGARMAN- ISAACS, J., MURDOCK, M., LANE, J., 2003. Ea ting   
d iffic ultie s in g irls with Re tt synd ro me  c o mp a re d  with o the r d e ve lo pme nta l 
d isa b ilitie s. Jo urna l o f the  Ame ric a n Die te tic  Asso c ia tio n, 103(2); p p  224 – 230 
 
SUITER, DM, & LEDER, S., (2008). C linic a l utility o f the  3-o z wa te r swa llo w te st. 
Dysp ha g ia , 23(3); p p  244 - 250 
 
SULLIVAN, PB.  & ROSENBLOOM L. (Ed s).,1996. “Fe e d ing  the  Disa b le d  Child ” . 
Ma c  Ke ith Pre ss, Lo nd o n 
 
SULLIVAN, PB.,JUSZCZAK, E., BACHLET, AM., LAMBERT, B., VERNON- ROBERTS, A., 
GRANT,HW., ELTUMI ,M., MCLEAN,L., ALDER, N., THOMAS, AG ., 2005. 
  316 
Ga stro sto my tub e  fe e d ing  in c hild re n with CP: a  p ro sp e c tive , lo ng itud ina l 
stud y. De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y, 47(2); p p  77 – 85 
 
SULLIVAN, PB., LAMBERT, B., ROSE, M.,2000. Pre va le nc e  a nd  se ve rity o f fe e d ing  
a nd  nutritio na l pro b le ms in c hild re n with ne uro lo g ic a l Imp a irme nt: Oxfo rd  
fe e d ing  stud y. De ve lo p me nta l Me dic ine  and Child Ne uro lo g y, 42(10); p p  674 
– 680 
 
SULLIVAN, SJ., BLUMBERGER, J., LACHOWITZ, C .,RAYMOND, D.,1997. Do e s 
ma ssa g e  de c re a se  la ryng e a l te nsio n in a  sub je c t with c o mple te  te tra p le g ia ?  
Pe rc e p tua l a nd Mo to r Skills, 84(5); p p 169 – 170 
 
SUNDARAM, B., SHIVASTAVA, S., PANDIAN, JS.,SUNGH, VP., 2013. Fa c ilita te d  
tuc king  o n p a in in pre -te rm ne wb o rns d uring  ne o na ta l inte nsive  c a re : A sing le  
b lind e d  ra nd o mize d  c o ntro lle d  c ro ss o ve r p ilo t tria l. Jo urna l o f Pe dia tric  
Re hab ilita tio n Me dic ine : An Inte rdisc ip lina ry Ap pro ac h, 6(1); p p  19 – 27 
 
SUZUKI, M., ASADA, Y., ITO, J.,HAYASHI, K., INOUE, H., KITANO, H., 2003. 
Ac tiva tio n o f c e re b e llum a nd  b a sa l g a ng lia  o n vo litio na l swa llo wing  d e te c te d  
b y func tio na l ma g ne tic  re so na nc e  ima g ing .  Dysp ha g ia , 18 (2) ; p p  71 – 77 
 
TAKAHASHI, K., GROHER ,M.,MICHI, K. 1994. Me tho d o lo g y fo r d e te c ting  
swa llo wing  so unds. Dysp ha g ia , 9(1); p p  54 - 62 
 
TALLGREN, A. & TRYDE, G ., 1992. Swa llo wing  a c tivity o f lip  musc le s in p a tie nts 
with a  c o mple te  up pe r a nd  a  p a rtia l lo we r de nture . Jo urna l o f Ora l 
Re hab ilita tio n, 19(4); p p  329 – 341  
 
 
TANAKA, S., KOGO, M., CHANDLER, SH., MATSUYA, T., 1999. Lo c a liza tio n o f o ra l 
mo to r rythmo g e nic  c irc uits in the  iso la te d  ra t b ra inste m p re pa ra tio n.  Brain 
Re se a rc h, 821(1); p p  190 – 199 
 
TANIGUCHI ,MH., MOYER, RS.,1994. Asse ssme nt o f risk fa c to rs fo r p ne umo nia  in 
d ysp ha sic  c hild re n. Sig nific a nc e  o f vide o flo uro sc o p y swa llo wing  e va lua tio n. 
De ve lo p me nta l Me dic ine  a nd Child Ne uro lo g y,  36(6)p p  495 - 502 
 
TANIGUCHI, H., TSUKADA, T., OOTAKI, S., YAMANDA, Y., MAKOTO, I., 2008. 
Co rre sp o nd e nc e  b e twe e n fo o d  c o nsiste nc y a nd  supra hyo id  musc le  a c tivity, 
to ng ue  pre ssure  a nd  b o lus tra nsit time s d uring  the  o ro p ha ryng e a l p ha se  o f 
swa llo wing . Jo urna l o f Ap plie d Physio lo g y, 105 (3); p p  791 – 799 
 
TASKO, SM., KENT, RD., WESTBURY, JR., 2002. Va ria b ility in to ng ue  mo ve me nt 
kine ma tic s d uring  no rma l liq uid  swa llo wing . Dysp ha g ia , 17(2); p p  126 - 138  
 
TAYLOR, HG., KLEIN, N., HACK, M., 2000. Sc ho o l-a g e  c o nse q ue nc e s o f b irth 
we ig ht le ss tha n 750 g : A re vie w a nd  up da te . De ve lo p me nta l 
Ne uro p syc ho lo g y, 17(3); p p   289 - 321 
 
TEISMANN, IK.,SUNTRUP, S., WARNECKE, T., STEINSTRATER, O ., FISCHER, M., 
FLOEL, A., RINGLESTEIN, EB., PANTEV, C ., DZIEWAS, R.,  2011. Co rtic a l 
  317 
swa llo wing  p ro c e ssing  in e a rly sub  a c ute  stro ke . BMC Ne uro lo g y, 11(1); p p  34- 
39 
 
THACH, BT., 2005. Ca n we  b re a the  a nd  swa llo w a t the  sa me  time ?  Jo urnal o f 
Ap plie d Physio lo g y, 99(5); p p  1633 - 1633 
 
THOMAN, EB.,KORNER, A.F.,KRAEMER, HC.,1976. Ind ivid ua l c o nsiste nc y in 
b e ha vio ra l sta te s in ne o na te s. De ve lo p me nta l Psyc ho b io lo g y,  9(3); p p  271 – 
283 
 
THORNE, SE., RADFORD, MJ., MCCORMICK, J., 1997. The  multip le  me a ning s o f 
lo ng -te rm g a stro sto my in c hild re n with se ve re  d isa b ility Jo urna l o f Pe dia tric  
Nursing , 12 (2); p p  89 - 99 
 
THOYRE, S., 2000. Mo the rs’  id e a s a b o ut the ir ro le  in fe e d ing  the ir hig h-risk 
infa nts. Jo urna l o f Ob ste tric , Gyna e c o lo g ic  & Ne o na ta l Nursing , 13(3); p p  234 
- 243 
 
THOYRE, SM., C ARLSON, JR., 2003. Pre te rm infa nts’  b e ha vio ra l ind ic a to rs o f 
o xyg e n d e c line  d uring  b o ttle  fe e d ing . Jo urna l o f Adva nc e d Nursing , 43(6); p p  
631 – 641 
 
THOYRE, SM., SHAKER, CS., PRIDHAM,KF., 2005. The  e a rly fe e d ing  skills 
a sse ssme nt fo r pre te rm infa nts.  Ne o na ta l Ne two rk, 24 (3); p p   7-16 
THYEN, U., KUHIHAU, K., PERRIN, JM.,1999. Emp lo yme nt, c hild  c a re , a nd  me nta l 
he a lth o f mo the rs c a ring  fo r c hild re n a ssiste d  b y te c hno lo g y. Pe dia tric s, 
103(6); p p  1235 – 1242 
 
TIDEMAN, E., 2000. Lo ng itud ina l fo llo w-up  o f c hild re n b o rn pre te rm: Co g nitive  
d e ve lo p me nt a t a g e  19. Ea rly Huma n De ve lo p me nt, 58(1); p p , 81 – 90 
 
TOMASELLO, M., C ARPENTER, M., LISZKOWSKI, U., 2007. A ne w lo o k a t infa nt 
p o inting .  Child De ve lo p me nt, 78 (3); p p  705 – 722 
 
THOMMESSEN, M., HEIBERG, A., KASE, BF.,1992. Fe e d ing  pro b le ms in c hild re n 
with c o ng e nita l he a rt d ise a se : the  impa c t o n e ne rg y inta ke  a nd  g ro wth 
o utc o me . Euro p e a n Jo urnal o f C linic a l Nutritio , 46(7); p p  457 - 464 
 
TROMBLY, CA., 1983. O c c up a tio na l the rap y fo r p hysic a l dysfunc tio n. 
Ba ltimo re : Willia ms & Wilkins. 
 
TRONIK, EZ., SC ANLON, KB., SC ANLON, JW., 1990. Pro te c tive  a pa thy; a  
hyp o the sis a b o ut the  b e ha vio ura l o rg a niza tio n a nd  its re la tio n to  c linic a l a nd  
p hysio lo g ic  sta tus o f the  p re te rm infa nt d uring  the  ne wb o rn pe rio d . Clinic a l 
Pe rina to lo g y, 17(1); p p  125 – 154  
 
TRYOWSKI, LE., KIRKPATRICK, BV., LEONARD, EL.,1981. Enha nc e me nt o f nutritive  
suc king  in p re ma ture  infa nts. Physic a l a nd Oc c up a tio na l The rap y in Pe dia tric s 
1(1); p p  27 - 33 
 
  318 
TULVISTE, T., 2000. So c ia liza tio n a t me a ls: A c o mp a riso n o f Ame ric a n a nd  
Esto nia n mo the r- a d o le sc e nt inte ra c tio n. Jo urnal o f Cro ss-Cultura l Psyc ho lo g y 
31(5); p p  537 – 556 
 
TURVEY, MT. & FONESCA, S., 2009. Na ture  o f mo to r c o ntro l: p e rspe c tive s a nd  
issue s. Adva nc e s in Exp e rime nta l Me dic ine  and Bio lo g y, 629(1); p p  93 - 123 
 
UHM, KE. YI, SH., CHANG, HJ.,CHEON, HJ.,KWON, JY., 2013. Vid e o fluo ro sc o p ic  
swa llo wing  stud y find ing s in full-te rm a nd  pre te rm infa nts with d ysp ha g ia . 
Anna ls o f Re hab ilita tio n Me dic ine , 37(2); p p  175 - 182  
URASAKAI, E., GENMOTO E.,  WADA, S.,  YOKOTA, A., AKAMATSU,N., 2002. 
Dyna mic  c ha ng e s in a re a  1 so ma to se nso ry c o rte x d uring  tra nsie nt se nso ry 
d e priva tio n: A p re limina ry stud y. Jo urna l o f C linic a l Ne uro physio lo g y, 19(3); p p  
219 – 231 
 
VAIMAN, M., SEG AL, S., EVIATAR, E., 2004. Surfa c e  e le c tro myo g ra p hic  stud ie s 
o f swa llo wing  in no rma l c hild re n, a g e  4—12 ye a rs. Inte rna tio na l Jo urna l o f 
Pe dia tric  Oto rhino laryng o lo g y, 68(1); p p  65 — 73 
 
VANDENBERG, KA.,1990. Nip p ling  ma na g e me nt o f the  sic k ne o na te  in the  
NICU: The  d iso rg a nize d  fe e d e r. Ne o na ta l Ne two rk, 9 (1); p p  9 - 16  
 
VAN DEN ENGEL –HOEK, L., VAN HULST KC., VAN GERVEN, MH., VAN HAAFTEN, 
L., DE GROOT, SA., 2014. De ve lo p me nt o f o ra l mo to r b e ha vio r re la te d  to  the  
skill a ssiste d  sp o o n fe e d ing . Infa nt Be havio r & De ve lo p me nt,  37(2); p p  187 – 
191 
 
VAN DER G AAG , A., MCLOONE, P., REID, D.,1999. Sp e e c h a nd  la ng ua g e  
the ra p y c a se lo a ds in se ve n d istric ts in the  UK. Jo urna l o f Ma na g e me nt in 
Me dic ine , 13(1); p p  23 – 32 
 
VAN SCHROJENSTEINLANTMAN DE-VALK, HV., AKKER, WVD., MAASKANT, MA., 
HAVEMAN, MJ., URLINGS, HFG., KESSELS, A., CREBOLDER, HFJ.,1997. 
Pre va le nc e  a nd  inc id e nc e  o f he a lth pro b le ms in p e o p le  with inte lle c tua l 
d isa b ility. Jo urna l o f Inte lle c tua l Disa b ility Re se a rc h, 41(1); p p  42 – 51 
 
VASQUEZ – NAVA, F., QUEZADA-C ASTILLO, JA., O VIEDO-TREVINO, S., SALDIVAR 
–GONZALEZ, AH., BELTRAN-GUZMAN, FJ., VASQUEZ-RODRIQUEZ, EM., VASQUEZ- 
RODRIQUEZ, CF., 2006. Asso c ia tio n b e twe e n a lle rg ic  rhinitis, b o ttle  fe e d ing , 
no n-nutritive  suc king  ha b its, a nd  ma lo c c lusio n in the  p rima ry de ntitio n. 
Arc hive s o f dise a se  in Childho o d, 91(10); p p  836 - 840   
 
VENESS, C .  & REILLY, S., 2007. Me a ltime  inte ra c tio n pa tte rns b e twe e n yo ung  
c hildre n with c e re b ra l p a lsy a nd  the ir mo the rs: c ha ra c te ristic s a nd  re la tio nship  
to  fe e d ing  imp a irme nt. Child: c a re , he a lth a nd de ve lo p me nt, 34(6); p p  815 -
824 
 
VIGGIANO, D., FASANO, D., MONACO, G ., STROHMENGER, L., 2004. Bre a st 
fe e d ing , b o ttle  fe e d ing  a nd  no n-nutritive  suc king ; e ffe c ts o n o c c lusio n in 
d e c id uo us d e ntitio n. Arc hive s o f Dise a se  in Childho o d 89(12); p p  1121 – 1123  
 
  319 
VILLAREJO-GALENDE, A., C AMACHO-SALAS, A., PENAS-PRADO, M., MENDOZA, 
MC., DE LAS HERAS, RS., MATEOS-BEATO, F., 2003. Unila te ra l iso la te d  p a ra lysis 
o f the  so ft p a la te : A c a se  re p o rt a nd  a  re vie w o f the  lite ra ture . Re visita  de  
Ne uro lo g ia ,. 36 (4); p p  337 – 339  
 
VIVANTI, AP., C AMPBELL, KL., SUTER, MS., HANNAN –JONES, MT.,HULCOMBE, J 
A., 2009. Co ntrib utio n o f thic ke ne d  drinks, fo o d  a nd  e nte ra l a nd  pa re nte ra l 
fluid s to  fluid  inta ke  in ho sp ita lise d  pa tie nts with d ysp ha g ia . Jo urna l o f Huma n 
Nutritio n a nd Die te tic s, 22(2); p p  148 – 155 
 
VOJTA V. & PETERS A.,1992. Da s Vo jta - Prinzip . Be rlin: Sp ring e r-Ve rla g  
 
VOLPE JJ.,1997. Bra in injury in the  p re ma ture  infa nt: fro m p a tho g e ne sis to  
p re ve ntio n. Brain a nd De ve lo p me nt, 19(8); p p   519 – 534 
 
WAKIM, KG., 1980. Physio lo g ic  e ffe c ts o f ma ssa g e . In JB Ro g o ff (Ed). 
Ma nipula tio n, trac tio n, a nd ma ssag e  (2nd Ed, p p  5-50). Ba ltimo re : Willia ms & 
Wilkins 
 
WALDEN, E., PRENDERG AST, J., 2000. Co mp a riso n o f flo w ra te s o f ho le s vs. 
c ro ss –c ut te a ts fo r b o ttle  fe d  b a b ie s. Pro fe ssio na l Ca re  o f Mo the r & Child 
10(1); 7 - 8 
 
WALSH, M., HARDING, C ., 2014. Re ha b ilita ting  d ysp ha g ia  in c hild re n: Curre nt 
e vide nc e  a nd  d ire c tio ns fo r re se a rc h. Pre se nta tio n g ive n a t The  Fo urth 
Co ng re ss Euro pe a n So c ie ty fo r Swa llo wing  Diso rde rs, Dysp ha g ia  Ac ro ss the  
Ag e s, Brusse ls, 2014  
 
WARBURTON, E., WISE, RJ., PRICE, CJ., WEILLER, C ., HADER, U., RAMSAY, S.,   
1996. No un a nd  ve rb  re trie va l b y no rma l sub je c ts: sub je c ts with PET. Brain, 
119(1);p p  159 – 179 
 
WARD, RM. & BEACHY, JC . 2003. Ne o na ta l c o mp lic a tio ns fo llo wing  pre te rm 
b irth. British Jo urna l o f Ob ste tric s a nd Gyne c o lo g y 110(Sup p le me nt 20);p p  S8–
16 
 
WARE JE & G ANDEK B., 1998. Ove rvie w o f the  SF-36 He a lth Surve y a nd  the  
Inte rna tio na l Qua lity o f Life  Asse ssme nt (IQOLA) Pro je c t. Jo urna l o f C linic a l  
Ep ide mio lo g y 1998; 51(11): 903–912 
 
WARE JE., KOSINSKI M., KELLER SK., 1994. SF – 36 Physic a l a nd Me nta l He a lth 
Summa ry Sc a le s. A Use r’ s Ma nua l. Bo sto n: The  He a lth Institute  
 
WATERMAN, ET., KOLTAI, PJ.,DO WNEY, JC ., C ACACE, AT.,1992. Swa llo wing  
d iso rd e rs in a  p o p ula tio n o f c hild re n with c e re b ra l pa lsy.  Inte rna tio na l Jo urna l 
o f Pe dia tric  Oto rhino laryng o lo g y, 24(1); p p  63 - 71 
 
WEBER, DC. & BROWN, AW. 1996. Physic a l a g e nt mo da litie s. In: RL 
Bra ddo m(Ed) Physic a l Me dic ine  & Re ha b ilita tio n, pp  449 – 463. Phila d e lp hia : 
WB Sa und e rs.  
  
  320 
WECKMUELLER, J., EASTERLING, C ., ARVEDSON, J., 2011. Pre limina ry te mp o ra l 
me a sure me nt a na lysis o f no rma l o ro p ha ryng e a l swa llo wing  in infa nts a nd  
yo ung  c hildre n. Dysp ha g ia , 26(2); p p  135 - 143 
 
WEIR, KA., MCMAHON, S., TAYLOR, S., CHANG , AB., 2011. Oro p ha ryng e a l 
a sp ira tio n a nd  sile nt a sp ira tio n in c hild re n. Che st, 140(3); p p  589 - 597  
 
WELCH, K., PIANTA, RC., MARVIN, R S. & SAFT, EW., 2000. Fe e d ing  inte ra c tio ns 
fo r c hild re n with c e re b ra l p a lsy: c o ntrib utio ns o f mo the rs’  p syc ho lo g ic a l sta te  
a nd  c hild re n’ s skills a nd  a b ilitie s. Jo urna l o f De ve lo p me nta l a nd Be ha vio ra l 
Pe dia tric s, 21(2); p p  123 – 129 
 
WELCH, MV., LOGEMANN, JA., RADEMAKER, AW., KAHRILAS, PL.,1993. 
Cha ng e s in p ha ryng e a l d ime nsio ns a ffe c te d  b y c hin tuc k. Arc hive s o f 
Physic a l Me dic ine  a nd Re ha b ilita tio n, 74(2); p p  178 – 181 
 
WHELAN, K., 2001. Ina de q ua te  fluid  inta ke s in d ysp ha g ic  a c ute  stro ke . Clinic a l 
Nutritio n, 20(5); p p  423 – 428 
 
WHITE, DR., GIAMBRA, BK., HOPKIN, RJ., DAINES, CL., RUTTER, MJ., 2005. 
Asp ira tio n in c hildre n with CHARGE synd ro me . Inte rna tio na l 
Oto rhino laryng o lo g y, 69(9); p p  1205 – 1209 
 
WHITE-TRAUT, RC., NELSON, MN., SILVESTRINI, JM., VASAN, U., LITTAU, S., 
MELEEDY-REY, P., GU, G ., PATEL, M. ,2002. Effe c t o f a ud ito ry, ta c tile , visua l, a nd  
ve stib ula r inte rve ntio n o n le ng th o f sta y, a le rtne ss, a nd  fe e d ing  
p ro g re ssio n in p re te rm infa nts. De ve lo p me nta l Me dic ine  & Child Ne uro lo g y 
44(1); p p  91–97 
 
WHITELAW, A., HEISTERKAMP, G ., SLEATH, K.,ACOLET, D., RICHARDS, M., 1988. 
Skin to  skin c o nta c t fo r ve ry lo w b irth we ig ht infa nts a nd  the ir mo the rs. 
Arc hive s o f Dise ase  in Childho o d, 63(11); p p  1377 - 1381  
 
WHYTE, RK., HOMER, R., PENNOCK, C A.,1978. Fa e c a l e xc re tio n o f 
o lig o sa c c ha ride s a nd  o the r c a rb o hyd ra te s in no rma l ne o na te s. Arc hive s o f 
Dise a se  in Childho o d, 53(11); p p  913 - 915 
 
WIDSTROM, AM., MARCHINI, G ., MATTHISEN, AS.,WERNER, S., WINBERG, J., 
UNVAS-MOBERG, K.,1988. No nnutritive  suc king  in tub e -fe d  p re te rm infa nts: 
e ffe c ts o n g a stric  mo tility a nd  g a stric  c o nte nts o f so ma to sta tin. Jo urna l o f 
Pe dia tric  Gastro e nte ro lo g y a nd Nutritio n, 7(6); p p  517 – 523 
 
WILKEN, M., 2012. The  Imp a c t o f Child  Tub e  Fe e d ing  o n Ma te rna l Emo tio na l 
Sta te  a nd  Ide ntity: A Q ua lita tive  Me ta -Ana lysis. Jo urna l o f Pe dia tric  Nursing , 
27(3); p p  248 – 255 
 
WILLING, TN., PAULUS, PT., LAC AU SAINT GUILY, J., BEON, C ., NAVARRO, J.,2004. 
Swa llo wing  p ro b le ms in ne uro musc ula r d iso rd e rs. Arc hive s o f Physic a l  
Me dic ine  a nd Re ha b ilita tio n,  75(11); p p  1175 - 1181 
 
  321 
WILSON, EM., & HUSTAD, KC., 2009. Ea rly fe e d ing  a b ilitie s in c hildre n with 
c e re b ra l p a lsy : a  p a re nta l re p o rt stud y. Jo urna l o f Me dic a l Sp e e c h-  
La ng ua g e  Pa tho lo g y,  17(1); p p   31 -44 
 
WISE, RJ., SCOTT, SK., BLANK, SC ., MUMMERY, CJ., MURPHY, K., WARBURTON, 
EA.,  2001. Se p a ra te  ne ura l sub syste ms within “We rnic ke ’ s a re a ” . Brain, 124 (1); 
p p  83 – 95 
 
WHO/ UNICEF.,1989. Pro te c ting , Pro mo ting  and Sup p o rting  Bre a st-fe e ding : The  
sp e c ia l ro le  o f ma te rnity se rvic e s. Ge ne va , Switze rla nd : Wo rld  He a lth 
Org a nisa tio n  
 
WILCOX, F., LISS, JM., SIEG AL, GM.,1996. Inte rjud g e  a g re e me nt in 
vid e o fluo ro sc o p y stud ie s o f swa llo wing . Jo urna l o f Spe e c h a nd He a ring  
Re se a rc h, 39(2); p p  144 - 152 
 
WINNICOTT, DW.,1960. The  the o ry o f the  p a re nt – infa nt re la tio nship . 
Inte rna tio na l Jo urna l o f Psyc ho a na lysis, 41(6); p p  585 – 595 
 
WITTENBERG, J., 1990. Fe e d ing  d iso rd e rs in infa nc y : c la ssific a tio n a nd  
tre a tme nt c o nside ra tio ns. Ca na dia n Jo urna l o f Psyc hia try, 35(6); p p  529 – 533  
 
WOHLERT, AB., SMITH, A. 2002. De ve lo p me nta l c ha ng e  in va ria b ility o f lip  
musc le  a c tivity d uring  sp e e c h. Jo urna l o f Sp e e c h La ng ua g e  a nd He a ring  
Re se a rc h, 45(6); p p  1077 – 1087 
 
WOLFF, P.,1959. Ob se rva tio ns o n ne wb o rn infa nts.  Psyc ho lo g ic a l Me dic ine , 
21(2); p p  110 -118 
 
WOLFF, P.  1969. The  na tura l histo ry o f c rying  a nd  o the r vo c a liza tio ns in e a rly 
infa nc y. In B. M. Fo ss (Ed.), De te rmina nts o f infa nt b e havio r (Vo lume  4, p p . 
81±109), Lo ndo n: Me thue n 
 
WRIGHT, RER.,WRIGHT, FR., C ARSON, CA., 1996. Vid e o fluo ro sc o p ic  a sse ssme nt 
in c hild re n with se ve re  c e re b ra l p a lsy pre se nting  with d ysp ha g ia . Pe dia tric  
Ra dio lo g y, 26(10); p p  720 - 722  
 
YAO, D., YAMANUMURA, K., NARITA, N., MARTIN, RE., MURRAY, GM., SESLE, BJ., 
2001. Ne uro na l a c tivity p a tte rns in prima ry mo to r c o rte x re la te d  to  tra ine d  o r 
se mi-a uto ma tic  ja w a nd  to ng ue  mo ve me nts. Jo urna l o f Ne uro -p hysio lo g y 
87(5); p p  2531 – 2541 
 
YAMANUMURA, K., NARITA, N., YAO, D., MARTIN, RE., MASUDA, Y., SESLE, BJ., 
2002. Effe c ts o f re ve rsib le  b ila te ra l ina c tiva tio n o f fa c e  prima ry mo to r c o rte x 
o n ma stic a tio n a nd  swa llo wing . Brain Re se arc h, 844(1); p p  40 – 55  
 
YI, SH., KIM, SJ., HUH, J.,JUN, TG., CHEON, HL., KWON, JY., 2013. Dysp ha g ia  in 
infa nts a fte r o p e n he a rt p ro c e d ure s. Ame ric an Jo urna l o f Physic a l Me dic ine  & 
Re hab ilita tio n, 92(6); p p  496 - 503  
 
  322 
YILDIZ, A.  & ARIKAN, D., 2012. The  e ffe c ts o f g iving  pa c ifie rs to  p re ma ture  
infa nts a nd  ma king  the m liste n to  lulla b ie s o n the ir tra nsitio n p e rio d  fo r to ta l 
o ra l fe e d ing  a nd  suc king  suc c e ss. Jo urna l o f C linic a l Nursing , 21(5-6); p p   644-
656 
 
YILDIZ, A., ARIKAN, D., GOZUM, S., TASTEKIN, A., & BUDANC AMANAK, I., 2011. 
The  e ffe c t o f the  o d o r o f b re a st milk o n the  time  ne e de d  fo r tra nsitio n fro m 
g a va g e  to  to ta l o ra l fe e d ing  in pre te rm infa nts. Jo urna l o f Nursing  Sc ho larship : 
An Offic ia l Pub lic a tio n o f Sig ma  The ta  Ta u Inte rna tio na l Ho no r So c ie ty o f 
Nursing  / Sig ma  The ta  Ta u, 43(3); p p  265 - 273 
 
YILMAZ, S.,BASAR ,P.,GISEL, EG., 2004. Asse ssme nt o f fe e d ing  pe rfo rma nc e  in 
p a tie nts with c e re b ra l p a lsy. Inte rna tio na l Jo urnal Re ha b ilita tive  Re se arc h, 
27(4); p p  325 –329 
 
YOUMANS, SR. & STIERWALT JA., 2005. An Ac o ustic  Pro file  o f No rma l 
Swa llo wing .  Dysp ha g ia , 20(2); p p  195 – 209  
 
YOUMANS,SR. & STIERWALT, JA., 2006. Me a sure s o f to ng ue  func tio n re la te d  to  
no rma l swa llo wing . Dysp ha g ia , 21 (2); p p  102 – 111 
 
YOUMANS, SR. & STIERWALT, JA., 2011. No rma l swa llo wing  a c o ustic s a c ro ss 
a g e , g e nde r, b o lus visc o sity, a nd  b o lus vo lume . Dysp ha g ia , 26(4); p p  374 – 
384 
 
YOUMANS, SR. &STIERWALT, JAG., CLARK, HM., 2002.  Me a sure s o f to ng ue  
func tio n in he a lthy a dults. Po ste r se ssio n p re se nte d a t the  a nnual me e ting  o f 
the  Ame ric a n Spe e c h-La ng ua g e -He a ring  Asso c ia tio n, Atla nta , GA 
 
YU, F., STAHL, P., THORNELLl, LE.,LARSON, L., 2002. Huma n sing le  ma sse te r 
musc le  fib re s c o nta in uniq ue  c o mb ina tio ns o f myo sin a nd  myo sin b ind ing  
p ro te in C  iso fo rms. Jo urnal o f Musc le  Re se a rc h a nd Ce ll Mo tility, 23(4); p p  317 
– 326 
 
ZHANG , YZ., LYU, TC ., HU, XJ., SHI, P ., C AO , Y ., LATOUR, JM., 2014. Effe c t o f 
no nnutritive  suc king  a nd  o ra l stimula tio n o n fe e d ing  p e rfo rma nc e  in p re te rm 
infa nts: A ra nd o mize d  c o ntro lle d  tria l . Pe dia tric  Critic a l Ca re  Me dic ine , 15 (7); 
p p  608 - 614   
 
ZHANG , S., OLTHOFF, A., FRAHM, J., 2012.Re a l-Time  Ma g ne tic  Re so na nc e  
Ima g ing  o f no rma l swa llo wing . Jo urna l o f Ma g ne tic  Re so na nc e  Ima g ing  
35(6); p p  1372–1379  
 
ZIGLER, EE.,FOMON, SJ., 1983. La c to se  e nha nc e s mine ra l a b so rp tio n in 
infa nc y. Jo urna l o f Pe dia tric  Ga stro e nte ro lo g y a nd Nutritio n, 2; pp  288 - 294 
 
ZIEMAN, U., HALLETT, M., COHEN, LG.,1998. Me c ha nisms o f d iffe re ntia tio n-
ind uc e d  p la stic ity in the  huma n mo to r c o rte x. Jo urna l o f Ne uro sc ie nc e , 
18(17); p p  7000 - 7007  
 
ZIMMERMAN, EA. & BARLOW, S M., 2009. The  c o mple xity o f tra nsitio ning  to  o ra l 
  323 
fe e ds in pre te rm infa nts. Pe rspe c tive s o n Sp e e c h Sc ie nc e  a nd Oro fa c ia l 
Diso rde rs, 19(1); p p  52-57 
ZHU, J., HE, H., ZHOU, X., G AO , Y., YE, B., LIU, Z., CHAN, S., 2014. Pa in re lie f 
e ffe c t o f b re a st fe e d ing  a nd  music  the ra p y d uring  he e l la nc e  fo r he a lthy-te rm 
ne o na te s in China : A ra nd o mize d  c o ntro lle d  tria l. Midwife ry, do i: 











































  324 
 
 
APPENDICIES  
 
 
 
 
 
 
 
 
 
 





























































